AO  (»o^ 

A  PROTOTYPE 
CIVIL  DEFENSE  MANUAL 
FOR 

RADIOLOGICAL  DECONTAMINATION  OF  MUNICIPALITIES 
SECOND  EDITION 

VOLUME  II  -  DECONTAMINATION  OPERATIONS 

BY 

MBrio  'i :  C«aauirano,  C.  Herbert  Wheeler,  Jr.  and  G.  Sheman  Wing 


Submitted  to: 

OFFICE  OF  CIVIL  DEFENSE 
DEPARTMENT  OF  THE  ARMY 
Vachlngton,  D.C. 

Contract  No.  OCD  -  OS  -  62  -  279 
OCD  Sub-Task  No.  3236A 

May  1964 


•4^ '  ^ 


This  report  has  been  reviewed  in  the  Office 
of  Civil  Defense,  Office  of  the  Secretary  of 
the  Army,  and  approved  for  publication. 
Approval  does  not  signify  that  the  contents 
necessarily  reflect  the  views  and  policies 
of  the  Office  of  Civil  Defense. 

ENVIRONMENTAL  SYSTEMS 

CURTISS  DIVISION  -  CURTISS-WRIGKT  CORP. 
CALDWELL,  NEW  JERSEY 


Best  Available  Copy 


"Si  it  b’OO'k  c&mptiiita 

fc»? 


?3l,w»«,l,  w«  tmamz 

md.  mxmlft  lc«i  im 


CS#0  toil 


3S3rit~tet«ai#4  for  mie’  &j  ,  , 


IlHEmtcipiisI  iwS  .f-ero®  Pla»M*r«,  'IToIimw  IJ,  j^ooitJiad^  0p«» 
if  writtfiti.  for 

c*|»tAio«,  tit  will  fef>,  of  Al»o,  feow«»«r»  to-  ««i4  < 

iat«r««te'd  th  |6«<i  to  logic*!  fesc-ovexy. 


Ss  T«aw 


VolwHse  K  co'ot4#-in«  iafowstloa  .o-a  th.«  " 

t.?«a;i!;'i4tie'r5:  of  r-^ioact lv«  falloot*  It  eke  of  ■ 

“v^leh  vill  b«  «KJOMsBttojr«id,  tte«  »e.tfe<i4»  i>«»t  tcf.tfe«it  . 

d®e-tyot.amifttti<.T£!i,  m4  tbe  .t^pweciftl  c€aMrl<5«ir«t,iio*i«  rifs(^olr«4- fey  eol'it  '" 
w-«.«her,  tt  ii^-acrlfeifs  tke  thf««  of  fitliwt 

clffiooiog  tl»  •tKrf*c«,  r«iitwlng  tk*  »WTf*c«,  «4a*^  c«?w'«riat 
■fete®  »arf«.c^«  THe  v*riow.#  .saffithodt  for  acMiwing  ^sSse'erntwAottiOT.  t;:m- 
v:'®£«goris:iKA  ■^uet  o.r  dry  «atfeo4«,  $md.  *r«.  diaiSUM*®*!  ia41vid''@.al'l.;a  -ItA 
■',"sf;i,,  '  T*a*a  tts-siks-'aiJB,  r«3!|air««a«e:i^»,  «odt  op-tr«oi®wal ,  |ite^ 

ceo‘!^r-®5  S:^'«  eo\ri':!'--<?-.f5,  tfe«  *>«s*s  4«v©to4  to  -tsek  rmtbo^.  t.r*  cfrg»ots#«l 
#i9  se‘p®r4it«,,  I, is«d  B'«co'eis:*s9tia*ri-a«'5  'Te^tea  operst loO' 


BEST  AVAILABLE  COPY 


ABSTtACT 


usT  or  ncoiBs 

CLOSSAtT  (S«c  VoluM  I) 

1.  OFSIATIOIIAL  PtlKlFIBS  OT  BADIOLOCICAL  DBCCHfrAMIIimOII 

1.1  Itstur*  of  lAdloIoglcal  Contoain/itioa 

1.2  8cop«  of  th«  Nottuol 

1.3  Bxp«ria«ntal  Background 

1.4  fallout  OlatrlbttClon  on  Surface 

1.5  Baalc  Typaa  of  Surfacaa  to  be  Dacontaalnatad 

1.6  Prlnclplea  of  Dacontanioat ion 

1.7  Dacontanioatlon  TaaaM 

1.8  Methoda  of  Oacontaeinatlon 

1.8.1  Wet  Methoda 

1.8.2  Dry  Methoda 

1.9  Condition  of  gquipmtnt 

1.9.1  Operation  of  gquipBMmt 

1.9.2  Maintenance  of  Squipuent 

1.9.3  Supply  Sequiretaenta 

1.10  Protection  and  Decontamination  of  Team  Me&bera 

1.11  Decontaainat ion  of  Equipaent 

1.12  Hodif icationa  to  Availeble  Equipaent  for  Deccntaaloation 

1.13  laprovised  Decontaaination  Methoda  and  gquipaent 

2.  DECONTAMIRATION  OP  STHUCTURES 

2.1  Scope 

2.2  Roof  Area 

2.3  Building  Height 

2.4  Clinatic  Conditions  -  Protection  of  Teaaj  Meabera 

2.5  Roof  Features 

2.6  Classification  of  Roof  Slopes 

2.7  Flat  Surfaces 

2.7.1  Decontaaination  of  Flat  Surface 

2. 7. 1.1  Tar  and  Gravel  Roofs 

2. 7. 1.2  Promenade  Tile  Surface 

2.7. 1.3  Rool  Roofing 

2. 7. 1.4  Exposed  Concrete  or  Macadam 


2.8  Low  SlopM  (Slop**  l'>on»12  to  3«oa-12) 

2.8.1  Aopluilt  ShiotlM 

2.8.2  Hood  ShloglM 

2.8.3  Sloto  toot 

2.8.4  Cl^  Til«  iDof 

2.8.5  Asbostot 

2.8.6  Shoot  liBtol  oad  Corrugotod  loofo. 

2.8.7  Tor  oad  Crovol  Boofs 

2.8.8  Roll-Boofins 

2.9  Stoop-Slopo  loofo 

2.9.1  MKtorlolo  asod  in  Stoop-Slopo  loofo 

2.9.2  Ooo  of  Lobhing  to  Docontoalnocp  Stoop  Slopoo 

2.10  Spociol  CSoafigurotiooo 

DficoirrAKiHmoii  or  tum  aiias 

3.1  Scopo 

3.2  Gonorol  Choroctcrlotico  of  povod  Arooo 

3.2.1  Droioogo 

3.2.2  Slope 

3.2.2. 1  Effect  of  Slope  on  Hst  Decontoednetlon 

3. 2. 2. 2  Effect  of  Slope  on  Dry  Docontonlnetion 

3.2.3  Crown 

3.2.4  Sise  of  Peved  Areas 

3.2.5  Surface  Condition 

3.2.6  Obetructlona 

3.2.7  Areas  gorderlng  paveaent 

3.3  Equipeent 

3.4  Classification  of  peved  Areas 

3.4.1  Portland  Ceaent  Concrete 

3.4.2  Bituainous  Meterlals 

3.4.3  Brick  and  Stone  Block,  paveaientt 

3.5  Selection  o£  Method  of  Decontaaioatlon 


DECOlfTAMINATION  OF  NATURAL  AREAS 


4.1  Scope 

4.1.1  Decontamination  Methods  for  Natural  Areas 

4.1.2  Factors  Affecting  Decontamination 

4.2  Concepts  of  Decontamination  of  Natural  Areas 

4.2.1  Picking-Up  the  Surface 

4.2.2  Pushing-Away  the  Surface 

4.2.3  Tumlng-Under  the  Surface 

4.2.4  Covering  the  Surface 

4.3  Characteristics  of  Natural  Areas 

4.3.1  Slope 

4.3.2  Vegetation 

4.3.3  Earth  Compos It  Ion 

4.3.3. 1  Non-coheslve  Soils 

4. 3. 3. 2  Cohesive  Soils 

4. 3. 3. 3  Soils  Containing  Boulders 

4. 3. 3.4  Filled  Land 

4. 3. 3. 5  Exposed  Rock  Formations 

4.3.4  Moisture  Content  and  Climate 

4.4  Selection  of  Method  of  Decontamination 
COLD  WEATHER  DECONTAMINATION 

5.1  Cold  Weather  in  the  United  States 

5.2  The  Effect  of  Cold  Weather  on  Decontamination 

5.3  Cold  Weather  Equipment  Care 

5.4  Weather  Data 

5.4.1  Ice 

5.5  Cold  Weather  Decontamination  Methods 

5.5.1  Condition  1  -  Loose  Fallout  Lying  on  a  Hard  Frozen  Surface 

5.5.2  Condition  2  -  Fallout  Encases  in  a  Layer  of  Ice 

5.5.3  Condition  3  -  Loose  Fallout  on  a  Hard  Frozen  Surface, 

Covered  by  a  Layer  of  Snow 

5.5.4  Condition  4  -  Fallout  particles  Entrapped  in  Ice,  Covered 

by  a  Layer  of  Snow 

5.5.  >  Condition  5  -  Fallout  particles  Intermixed  with  Snow 


5.6  loofs  of  Structuroo 

5.7  Selection  of  Decootead.aetion  Method 

6.  UBT  DBCORTAMIIlATIOIf  METHODS 

6. 1  Scope 

6.2  principles  of  Wet  Oecontsainetion 

6.3  Menuel  and  Motorised  Wet  Methods 

SPBCmCATIOII  SHEETS 

Pirehosing  Teesi 
Motorised  Steet  Plusher 

7.  Dnr  DicoiirAMiHmoii  methods 

7.1  Scope 

7.2  Principles  of  Dry  Decontaaination 

7.3  Dry  Methods  Included  in  This  Manual 

7.4  Surface  Cleaning  Methods 

7.5  Surface  lanoval  and  Covering  Methods 

SPBCIPlCAtlOH  SHEETS 

Manual  Sweeping 
Mechanical  Sweeper 
Pacoua  Sweeper 
Band  Shoveling 
Motor  Scraper 
Motor  Grader 
Bulldoser 
plowing 
Snow  plowing 


UST  OF  FIGURES 


2-A  Large  Roof  Areas  Require  Extended  Hose  Runs 

2-B  Roof  Slopes 

2~C  Roof  Obstructions  Prevent  Drainage  Flow  . 

2-D  Typical  Low^Slope  Roofs 
2'>E  Example  of  Steep-Slope  Roofs 

2- F  Special  Roof  Configurations  Presenting  Decontamination  Problems 

3 - A  Types  of  Drainage  for  pavisd  Areas 

3-B  paved  Roads  end  Walkways  Change  in  Both  Slope  and  Direction 

3-C  Low  Spots  or  Depressions  May  Collect  Water  and  Fallout  particles 

3-D  particle  Build-up  in  Wet  Decontamination 

3- E  Table  -  Decontamination  Methods  Applicable  to  Various  Types  of 

paved  Surfaces 

4- A  Problesis  of  Natural  Area  Decontamination 

4-B  Sod  Removal 

4-C  pushing  Away  the  Surface 

4-D  plowed  Earth  Provides  Oblique  Angle  Shielding 

4-E  Filling  Over  Fallout  Particles  with  Clean  Soil  Provides  Shielding 
From  Radiation 

4- F  Decontamination  Methods  for  Various  Soil  Conditions 

5- A  Cold  Weather  in  the  United  States 

•  ^ 

3-B  Summary  of  Cold  Weather  Decontamination  Methods 

6- A  Firehosing  ,, 

6-B  Firehosing  Precautions 

6-C  Firehosing  Tar  and  Gravel  Roofs 

6-D  Firehosing  Roof  Surfaces  Other  than  Tan  and  Gravel 

6-E  Decontamination  Team  Lobbing 

6-F  Firehosing  paveiaents 

6-G  Conventional  Street  Flusher 

6-H  Conventional  Street  Flusher  Showing  Side  Nozzles 

6-1  Improvised  Street  Flusher 

6- j  Improvised  Street  Flusher  Showing  60*  Angle  Between  Nozzle  Bar  and 

Line  of  Travel 

7 - A  Mechanical  Sweeper 

7-B  Vacuum  Sweeper  Tennant  Model  100 

7~C  Vacuum  Sweeper  Tennant  Model  88 

7-D  Dust  Caused  by  Land  Decontamination  Equipment 

7-E  Motor  Scraper 

7-r  Procedure  for  Using  Motor  Scrapers 

7-G  Motor  Grader 

7-H  Motor  Grader  Plus  Motor  Scraper 

7-1  Front  End  Loader 

7-J  Procedure  for  Using  the  Motor  Grader 

7-K  Bulldozing 

7-L  Earth  Dikes  Shield  Edges  of  Decontaminated  Areas  from  Fallout  i 
Radiation 
7-M  Plowing 

7-N  Result  of  plowing 

7-0  Blade  Snow  plow 

7-P  Procedure  for  Using  the  Snow  plow  -  Cold  Weather 


«  Wt 
"1’'^  ^ 


Best  Available  Copy 


1 . 1  nature  of  Radiological  Contamination 


Areas  and  structures,  made  dangerous  or  uninhabitable  by  radioactive 
material,  oiay  be  restored  to  usefulness  by  radiological  decontMin- • 
acion.  Since  radioactivity  cannot  be  neutralized,  decontamination 
must  be  accomplished  by  removal  of  the  material  or  by  shielding  the 
area  or  structure  from  the  radiation.  Radiation,  like  X-raysi  cannot 
be  seen,  felt,  heard,  or  smelled,  and  can  be  detected  only  by  special 
instruments.  It  passes,  with  almost  no  decrease  in  strength,  through 
such  materials  as  thin  wooden  or  sheet  metal  walls  and  roofs.  Radi¬ 
ation  is  weakened,  however,  by  thick  sections  of  metal,  concrete, 
earth,  or  water,  and  its  strength  decreases  also  with,  distance. 

The  major  source  of  radiation,  following  «  nuclear  explosion,  is  fall¬ 
out  -  radioactive  dust  and  small  particles  which  fall  from  the  radio¬ 
active  cloud  caused  by  the  burst.  Fallout  may  appear  hundreds  cf  '  • 
miles  downwind  and  many  hours  after  the  explosion,  where  no  damage 
from  blast  or  heat  has  occurred.  The  fallout  material,  however,  may 
be  "hot"  enough  with  radioactivity  for  many  months  to  endanger  un- . 
protected  human  life  and  to  require  that  areas  be  decontaminated  to 
be  inhabitable. 

1.2  Scope  of  the  Manual 

This  book.  Volume  II  -  Decontamination  Operations,  is  the  second  vol¬ 
ume  of  ;:he  two  volume  set,  entitled"Prototype  Civil  Defense  Manual  for 
Radiological  Decontamination."  Volume  I  of  the  set  is  called  Decontam¬ 
ination  planning  and  is  concerned  with  the  problems  and  responsibilities 
of  Municipal  and  Zone  Civil  Defense  Planners.  Both  books  of  the  Manual 
are  written  primarily  for  use  in  localities  where  damage  from  the  bomb 
explosion  has  not  occurred  and  where  recovery  from  fallout  is  the  major 
problem  facing  the  Civil  Defense  organization. 

Volume  II  deals  with  the  practical  operational,  "working  level"  prob¬ 
lems  which  will  be  encountered  in  removing  fallout  radioactivity  and 
restoring  buildings  and  surface  areas  to  safe,  usable  condition.  It 
does  not  explain  the  selection  of  areas  to  be  decontaminated  nor  the 
mathematics  for  determining  safe  exposure  times  for  the  decontamin¬ 
ation  workers.  These  matters  are  primarily  the  concern  of  Municipal 
and  Zone  Planners  and  are  dealt  with  in  detail  in  Volume  I.  ; 

Volume  II  is  intended  for  use  by  Zone  Decontamination  leaders  and  De¬ 
contamination  Team  captains.  It  describes  the  make-up  of  Decontamin¬ 
ation  Teams,  the  use  of  suitable,  usually  available,  motorized  and  , 
hari'l  operated  equipment,  ai^d  suggests  the  nx>di f icat ion  of  oth.e?:  equip- 


nent.  It  it  concerned  ulth  the  operttlontl  problem  %ihich  will  be 
encountered  both  before  end  ef?-er  *  nuclear  attack,  in  the  fallout' 
area,  but  outside  of  the  dasage  area.  The  assumption  is  made  that 
the  usual  municipal  services  of  power,  water,  and  consiunicatlon  are 
available,  thou^  their  operating  equipment  may  be  in  contaminated 
locations.  Further,  it  is  assumd  that  adequate  supplies  of  vehicle 
fuel  have  been  sMUie  available  by  the  Civil  Defease  organization. 

1.3  Experimental  Background 

A  nuxi>er  of  experiments  Have  been  performed  by  the  Department  of 
Defet.:«e,  using  low  intensity  radioactive  simulants  on  typical  build¬ 
ings  and  terrain.  Various  decontamination  procedures  have  been  tried, 
and  careful  measureaients  have  been  made  to  evaluate  the  relative 
effectiveness  of  each.  The  infonsatlon  presented  in  the  two  volumes 
of  this  Manual  is  baaed  on  data  accumilated  during  the  Camp  Stonetpan, 
Camp  parks,  and  Casq>  McCoy  decontamination  experiisents. 

Where  a  particular  manufacturer's  equipamnt  is  naiaed  or  described  in 
the  Manual,  it  is  done  so  because  the  equipment  was  used  during,  the 
Defense  Department  tests.  Inclusion  here  is  not  intended  to  is^ly. 
endorsement  of  either  the  smnufacturer  or  his  equipment.  Equipment' 
of  similar  characteristics,  or  equipment  modified  to  perform  similar 
functions,  may  be  used  to  eqttal  ^vantage. 

l.A  Fallout  Distribution  on  Surfaces 

Fallout  particles  are  carried  dowiwind  in  the  radioactive  cloud  and' 
return  to  earth  in  sasch  the  same  manner  as  snow,  collecting  primarily 
on  horizontal  surfaces.  In  the  case  of  structures,  the  largest  portion 
of  horizontal  surfaces  are  the  roofs.  Decontamination  operations  should 
be  concentrated  on  roof  surfaces,  therefore,  omitting  the  secondary 
horizontal  surfaces,  such  as  window  sills,  window  auntins,  etc.,  during 
rhe  initial  clean-up  perioo. 

On  the  ground,  as  well  as  on  roofs,  the  light  weight  of  fallout  parti¬ 
cles  permits  them  to  be  blown  about  by  the  wind  and  to  pile  up  in 
drifts  against  obstructions.  Special  attention  should  be  paid  to  curbs, 
ditches,  hedges,  etc.,  and  to  roof  str^ictures  like  penthouses,  chinmeys, 
and  gutters,  which  will  cause  drifting  of  fallout. 

1 . 5  Raslc  Types  of  Surfaces  to  be  Decontamiraated 

Because  the  required  techniques  are  generally  different,  surfaces  to 
be  decontaminated  are  separated  into  three  categories  in  this  Manual. 
These  categories  are  structures,  paved  areas,  and  natural  areas.  Each 
includes,  of  course,  a  wide  variety  of  conditions,  and  all  are  subject 
to  greatly  increased  complexity  by  cold  weather  and  its  incident  ice 


and  snow.  Chapters  2,  3  and  4  deal  individually  with  these  three' 
categories,  while  Chapter  3  discusses  the  special  problens  assocl-* 
ated  with  cold  weather. 


1.6  principles  of  Decontaalnation 

Decontasination  is  accooplished  in  accordance  >rith  one  or  laore  of 
three  basic  principles;  cleaning  the  surface,  reisbving  the  surface, 
and  covering  the  surface. 

Cleaning  pertains  to  structures  and  to  hard  froten,  or  paved  areas. ‘ 
Methods  of  cleaning  include  %rashing,  flushing,  and  sweeping. 


Reotoving  the  surface  is  pertinent  to  soft,  natural  terrain,  either 
with  or  without  heavy  vegetation,  and  it  aiay  be  applied  to  structi.r'3s 
and  somtt  types  of  pavings.  Surface  reaoval  includes  atethods  for  pick- 
ing-up  taethods  for  pushing-away  the  surface. 

The  principle  of  covering  the  contaminated  surface  will  usually  per¬ 
tain  to  natural  terrain  in  Buffer  Zones  -  those  strips  which  surround 
and  protect  decontaminated  areas.  Covering  taethods  include  tum- 
ing-under  soft  earth,  covering  contaminated  areas  with  clean  fill, 
and  constructing  shielding  dikes  between  cleared  sites  and  radio¬ 
active  areas. 

1.7  Decontamination  Tease  ' 


Teams  consist  of  Team  captains  and  %»orkers,  trained- to  perform  spec¬ 
ialized  decontamination  operations  and  stipplied  with  specialized 
equipment  for  performing  them.  Team  members,  particularly  for  oper¬ 
ations  involving  earth  moving  and  street  cleaning  stachlnes,  should 
be  recruited,  where  possible,  among  people  already  skilled  in  the  ■ 
use  of  these  machines. 

t 

Chapter  6  and  7  consist  of  sections  devoted  to  the  make-up,  equipping, 
and  functioning  of  the  various  specialized  Decontamination  Teams. 


1.8  Methods  of  Decontamination 


Decontamination  methods  inc 
scraping,  sod  retaoval,  etc. 
partment,  Fire  Dep.  ’■  ment , 
IS  used.  For  the  purpose  v 
at  ion  methods  are  separate'’ 
methods ,  in  Chapters  6  and 


lude  firehosing,  street  sweeping,  earth 
.‘Standard  and  improvised  Sanitation  De- 
.arth -moving  construction  equipment 
scription  in  this  Manual,  dccontatnin- 
yj-to  two  classes,  wet  methods  and  dry 
respectively. 


1.8.1  Itet  tfcthoda  •  I'tse  vet  ■ethoda  coasiac  of  .thoac  eltlch  veah  and 
llttsh  mmy  the  fallout  partlclea.  In  general,  decontaoilnat Ion 
la  began  at  the  hi|^  point  and  progreaaea  dovnfaill.  Adequate 
drainage,  avay  froai  the  area  of  intereat,  ia  a  requircaent. 

Some  aurfacea,  each  aa  ate^-a  loped  roof  a,  cannot  be  decontaain* 
ated  except  by  vet  vethoda. 

1.8.2  Dry  Hethoda  •  Dry  awthoda  include  tboae  ohich  aechanically  pick 
up  and  tboae  which  puah  the  fallout  partlclea  to  a»ve  then  a 
aafe  distance  amy,  aa  veil  aa  thoae  which  place  ahielding 
■aterial  in  front  of  or  over  the  partlclea.  Grade  (alope)  ia 
not  ia|K>rtant  until  it  becoiMia  too  ateep  for  a  particular  type 
of  equipownt.  Dry  aethoda  are  not  recoeawnded  for  roof  aurfacea 
unleaa  voter  ia  unavailable  and  the  roof  alope  la  lov. 

1.9  Condition  of  gauipewnt 

A  Fire  D<q>artaertt  cannot  function  effectively  Without  reliable 
■achanical  equipawnt.  Likewiae,  nechanical  equipeant  ia  of  utaoat 
Inportance  to  effective,  ri^id  decontamination.  The  flUtcblnes  used 
for  thia  purpoae,  therefore,  aa  for  fire  fighting,  must  be  kept  in 
aatiafactory  operating  condition,  and  abuae  in  aervlce  auat  be 
avoided. 

1.9.1  Operation  of  gouipawmt  *  It  ia  aaauaed  that  the  Decontaaination 
Teaai  Mcad>era  asaigned  to  vork  vith  awKrhanical  equipiaent  are  thoroghly 
faniliar  vith  ita  uae.  If  akilled  operatora  are  not  available, 
their  replaccmenta  ahould  be  instructed  aa  thoroughly  as  possible 

in  proper  operation  and  in  the  ways  to  avoid  daaaglng  the  nachines. 

1.9.2  Maintenance  of  Iquipunt  -  Since  dependable  machine  op‘'ratlca  is 
vital  to  radiological  decontaadnation,  the  sMchines  available  to 
the  Zone  ahould  be  put  in  good  order  and  fully  equipped,  as  part 
of  pre-attack  planning.,  and  they  should  be  aialntained  in  good 
condition  throughout  the  post -attack  decontamination  program.  Oil, 
grease,  cooling  vater,  antifreeze  in  season,  tires,  etc.  shodld  be 
checked  after  each  day's  service.  Maintenance  and  repair  functions 
ahould  be  performed  at  nlgliiC,  to  avoid  tying-up  the  equipment  dur¬ 
ing  its  vorklng  period. 

1.9.3  Supply  Bequirements  -  Of  ec^ual  Ijpportance  to  the  condition  of 
equipment,  of  course.  Is  the  supply  of  gasoline  and  diesel  fuel 
for  vehicle  engines,  and  water  for  street  f lusher  and  firehose 
operation.  Fuel  and  water  taxtks  should  be  filled  before  each 
working  period  and  efforts  should  be  made  to  assure  adequate 
supplies  for  all  anclcipaced  requirexaents. 


1 . 10  Protection  and  Deconttelngtion  of  Teaa  Wenbers 


Drivers  of  vehicles,  such  as  loaders,  dua^  trucks,  vacuum  sweepers, 
etc.,  which  carry  contaminated  material  to  the  disposal  sited,' 
operate  in  close  proximity  to  high  concentrations  of  radioactivity. 

It  is  important,  therefore,  that  they  be  protected,  to  permit  them 
reasonably  long  allowable  working  times.  Effective  personnel 
shielding  can  be  provided  by  sand  bags,  filled  with  uncontaninated 
sand  or  earth,  stacked  between  the  operator's  seat  and  hopper. 

On  windy  days,  and  especially  during  periods  of  drought,  when  the 
air  is  full  of  flying  dust,  dry  method  Decontamination  Team  members  •' 
should  wear  scarfs  or  face  masks. 

.  / 

•  K 

Dry  vegetation,  refuse,  and  other  combustible  matter  containing 
fallout  particles  should  be  disposed  of  by  the  methods  described 
In  this  Manual.  They  should  never  be  burned.  Burning  will  not 
destroy  radioactivity,  but  smoke  will  spread  it,  perhaps  into  the 
shelter  or  into  areas  already  decontaminated. 

I 

Decontamination  workers  should  be  provided  with  a  clean-up  room 
or  area  where  clothing  can  be  changed  and  the  workers  can  scrub, 
preferably  in  a  shower.  A  radiation  check  should  be  made  on  each 
man  before  he  enters  the  main  shelter.  Shoes  particularly,  should 
be  cleaned  carefully  and  checked  for  radioactivity,  ; 

1.11  Decontamination  of  Equipment 

Vehicles  and  other  equiptaent  used  for  radiological  decontamination 
may  require  cleaning  after  use,  before  maintenance  and  repair  oper¬ 
ations  are  performed.  For  tx>st  machines,  sweeping  or  hosing,  will 
be  the  most  satisfactory  techniques.  The  cleaning  operation  should 
be  performed  away  from  active  manned  areas,  or  care  should  be  taken 
to  wash  all  of  Che  dirt  removed  into  drains  which  will  carry  it  away. 

1.12  Modifications  to  Available  Equipment  for  Deconta^tinat  ion 

Covivent  ional  machines,  as  described  in  this  Manual,  may  not  be  avail¬ 
able  in  all  Zones  in  sufficient  numbers,  when  needed  after  a  nuclear 
attack.  It  may  be  necessary  to  convert  or  modify  other  types  of 
vehicles  and  machines  for  decontamination  service.  An  example  is 
given  in  Chapter  6,  which  includes  a  section  on  the  construction  and 
use  of  an  improvised  street  flusher,  made  from  a  tank  truck  or  vehicle 
drawn  tank  trailer,  a  water  pump,  and  a  fabricated  pipe  spray  assenbly 

Numerous  other  improvlsions  may  be  made,  such  as  snow  plow  blades 
mounted  on  trucks  or  automobiles,  used  as  scrapers.  Sand  bag  ballast 


and  skid  chains  or  deflated  tires  will  help  obtain  traction. 
Vehicles  such  as  farm  tractors,  jeeps,  and  pick'Ups  can  be 
pressed  into  service.  Fuel  oil,,  milk.,  and  chealcal  delivery 
trucks  can  be  filled  with  water  for  street  flushing,  and  tank 
trucks  can  be  inprovised  by  lining  dutap  trucks  or  other  bulk 
carrying  vehicles  with  water  proof  tarpaulins  or  plastic  films. 

13  Iwprovised  Decontaaiination  Methods  and  Eguiptaent 

The  wet  and  dry  Mthods  and  the  three  categories  of  surfaces, 
discussed  In  the  following  chapters,  describe  the  use  of  con¬ 
ventional  cooaercial  equipoMsnt.  As  pointed  out  -  in  the  preceding 
section,  aiachines  and  vehicles,  designed  for  other  types  of 
service,  can  be  adapted  to  paved  and  natural  area  cleaning. 
Likewise,  suiny  iaprovisions  are  possible  even  when  conventional 
coi—grcial  equipsMmt  is  una\;ailable.  Steps  can  be  taken  to 
assist  the  effectiveness  of  a  decontamination  program  using  comRK>n 
household  implements  and  tools. 

The  protection  provided  by  a  shelter  may  be  improved  significantly 
and  thus  the  allowable  exposure  of  decontamination  workers  outside 
the  shelter  may  be  extended,  by  operations  such  as  washing  down 
the  roof  over  the  shelter  building  and  turning  under  the  soil  in 
the  adjacent  yard. 

Inprovislons  and  hand  operations  for  decontaminating  limited  areas 
include  such  items  as  garden  hoses,  bucket  brigades,  house  brooms, 
garden  spades,  wheelbarrows,  hand  propelled  snow  plows,  and  rotary 
tillers. 


2.1 


Decontanination  of  structures  pertains  to  all  buildings,  regard- 
less  of  size  or  occupancy,  such  as  residences,  shopping  centers, 
industrial  buildings,  schools,  churches,  etc.,  single  or  milti- 
storled.  Since  fallout  particles  accusulate  priiaarlly  on  hori¬ 
zontal  and  near-horizontal  surfaces  exposed  to  the  sky,  this 
chaptei  deals  with  building  roofs  and  the  decontaalnation  Bwthods 
applicable  to  them. 

Where  buildings  are  intended  for  use  or  occupancy,  decontamination 
will  usually  require  cleaning  of  the  entire  roof  area.  Where 
buildings  are  located  in  the  area  being  cleared  as  a  Buffer  Zone, 
it  will  frequently  be  sufficient  to  concentrate  SK>st  effort  on 
the  roof  areas  nearest  the  Access  Route  or  decontaminated  Island.  . 
particularly  on  concrete  and  masonry  buildings  in  the  Buffer  Zobe/- 
whose  structures  provide  shielding,  back  sloping  roofs  sMiy  sower 
times  be  ignored  altogether. 

2.2  Roof  Area 

Building  size  has  a  direct  bearing  on  decontamination  operations.”' 
A  number  of  sasall,  individual  buildings,  while  requiring  no  more  . 
actual  decontamination  time  than  one  large  building  of  the  same 
area,  will  require  more  crew  set-up  and  movement  time.- 

Large  buildings,  on  the  other  hand,  may.  require  excessive  hose 
runs.  At  present  there  are  many  industrial  and  commercial  build¬ 
ings  with  roof  surface  areas  in  excess  of  six  acres  %<hich  may  re¬ 
quire  hose  runs  of  300  feet  or  more  to  cover  the  entire  roof. 

(See  Figure  2-A) .  Provisions  must  be  made,  therefore,  for  extra 
lengths  of  hose,  adequate  water  pressure,  and  sufficient  manpower 
to  move  the  hose. 

2. 3  Building  Height 

Decontaminating  the  roofs  of  oult i-storied  buildings  involves 
special  consideration  not  required  for  single-storied  structures. 
Sufficient  hose  and  water  pressure  to  reach  the  roof,  and  manpower 
to  lift  the  hose  aust  be  provided.  Lobbing,  one  of  the  moiif 
effective  methods,  especially  on  steep  slopes,  may  not  be  possible 
due  to  the  height.  . ’ 

Where  roof  hydrants  are  available,  Che  feeder  hose  from  ground  to 
roof  is  eliminated,  and  the  work  involved  in  decontaminat i ng  the 
roof  surface  is  greatly  reduced. 


On  all  aultl'CCorlcd  buildings  extra  safety  precautions'aust  be 
observed  to  avoid  serious  injuries  or  deaths  fron  falls. 

2.4  Cli—tic  Conditions  »  Protection  of  Tea«  Meabers 

Freezing  teaperatures,  which  occur  cni— only  in  northern  states 
during  the  winter*  add  greatly  to  the  problesu  of  roof  decontaa- 
ination*  as  do  the  presence  of  ice,  snow,  and  strong  winds.  De- 
contaaioetion  Teas  aeafeers  should  avoid  walking  or  standing  on 
icy,  sloped  roofs  and  should  use  extresw  caution  on  flat  roofs. 

When  necessary,  ladders  and  life  lines  can  be  eaployed  to  decrease 
the  hazard,  and  salt  or  sand  can  be  spread  to  decrease  slipperiness-. 

The  subject  of  wintertime  decontamination  is  reviewed  at  lei^gth 
in  Chapter  5. 

2*5  goof  Features 

The  roof  construction  features  which  8x>st  strongly  affect  decon>  •  . 
tamination  are  discussed  in  the  following  sections.  They  are: 
slope,  surface  texture,  obstructions,  and  special  configurations. 
Slope  is  the  most  important  characteristic,  since  it  governs  both 
the  readiness  with  which  cleaning  water  and  fallout  material  will 
run  off,  and  the  ease  and  safety  with  idiich  the  Decontamination 
Team  can  operate.  Surface  texture  is  important  to  the  degree  by 
%d)ich  it  passes  or  traps  fallout  particles  in  cracks,  seams,  and 
crevices.  Obstructions  include  parapets,  chimneys,  gutters,  pent 
houses,  etc.  which  interfere  with  decontasdnation  operations.  They 
are  discussed,  along  with  other  features  of  the  roofs  on  wh-lch  they 
co«aK>nly  occur,  in  the  sections  following.  Special  configurations  ' 
are  those  involving  coed>inations  and  repetitions  of  roof  slopes 
which  affect  decontamination. 

2.6  Classification  of  Koof  Slopes 

For  the  purposes  of  this  Kanual,  roof  surfaces  are  classified  by 
slope  -  flat  surfaces,  ranging  from  level  to  1-00-12  slope;  low 
slopes,  2-on-12  to  3-on-l2;  and  steep  slopes,  4-on-12.  or  greater. 

(See  Figure  2-B) .  The  distinction  between  low  and  steep  slopes 
is  made  to  differentiate  between  comparatively  safe  and  cooparatively 
hazardous  conditions  for  standing  and  working. 

Surfaces 

Fiat  roofs  vary  in  slope  from  level  to  pitches  of  l-on-I2.  Drainage 
is  effected  by  perimeter  gutters,  downspouts,  or  interior  drains,  or 
by  combinations  of  the  three.  The  perimeter  of  the  roof  may  be  en¬ 
closed  by  a  parapet  wall,  rising  two  or  more  feet  above  thb  roof 
surface,  or  by  a  cant  two  to  six  inches  high.  In  some  cases,, no.'  " 
perimeter  stop  is  provided  (Figure  2-c). 


GREATER  THAN  3  Ft 


FIGURE  2- B  RCX>F  SLOPES 


RCX)F  OBSTRUCTIONS  PREVENT  DRAINAGE  FLOW 


Momally,  roof  p«r«pets  are  pierced  by  draloholes  (scuppers)  or 
the  roofs  are  provided  with  interior  drains.  These  tend  to  cause 
slowdovns  in  decontaalnation  procedures.  Low-canted  roofs,  or 
those  without  periaeter  stops,  allow  hosing  pressure  to  drive  the 
fluid  over  any  point  along  the  edge.  Boofs,  especially  on  large' 
buildings,  often  have  skylights,  fan  openings,  e<}uipgM»it  penthouses 
and  sisiilar  obstructions  which  cause  drifting  of  fallout  particles 
and  hinder  decontaaination  operations.  Very  flat  roofs  frequently 
have  low  spots  where  water  tends  to  accuaulate  and  where  no  drains 
exist. 


All  such  roof  obstruction,  cowbined  with  lack  of  drainage  flow, 
serve  as  collection  points  for  radioactive  particles  carried  by  ‘ 
water  back-draining  behind  the  decontaaination  teaa,  thus  decreasing  .  • 
the  effectiveness  of  the  decontaalnation  procedure  (Vigure  2-C).  *' 

2.7.1  Decontaalnation  ox  Flat  Surface  -  Decontaalnation  of  fallout- 

covered  roof  surfaces  consists  of  loosening  and  reaoving  the  contam¬ 
inant.  In  the  firehosing  of  heavy  fallout,  the  highest  practicable 
nozzle  pressure  has  been  found  aost  advantageous.  Run-off  drains 
such  as  gutters  and  downspouts,  aust  be  kept  free  of  clogging  so 
that  flushing  aay  carry  the  loosened  particles  away  from  the  roof  ; 
to  the  sewer  or  drainage  ditch.  If  gutters  cannot  be  kept  clear 
they  should  be  reaoved. 

In  instances  idiere  the  particle  build-up  is  very  heavy,  run-off 
water  from  hosing  aay  prove  insufficient  to  transport  the  dirt 
particles  auch  beyond  the  stream- impact  area."  in  such  cases, 
shoveling,  or  combined  sweeping  and  shoveling,-  should  be  used, 
in  addition  to  hosing.  . 

2.7.1. 1  Tar  and  Gravel  Roofs  -  Composed  of  three  to  five  layers  of 
rag  felt  or  Jute  saturated  with  coal-tar  pitch  or  asphalt, 
each  roof  layer  is  set  in  a  aopping  of  hot  tar  or  asphalt. 

The  top  is  finished  with  a  covering  of  crushed  slag,  clear, 
gravel,  or  marble  chips. 

Firehosing,  the  most  applicable  decontamination  method  for 
this  type  of  roof,  should  begin  at  the  center  or  high  point 
of  the  building  and  proceed  toward  the  edges  or  drains.  Due 
to  pressure  exerted  by  the  water  stream,  loose  gravel  tends 
to  build  up  ahead  of  the  flre!vt-sing  team.  This-  should  be 
removed  with  hand  shovels. 

Specific  attention  should  be  given  to  drains  and  drain  holes 
to  prevent  clogging  from  loose  gravel. 


2.7. 1.2  Promenade  Tile  Surface  n  Consisting  of  three  to  five ’layers 
of  rag  felt  or  jute  saturated  with  coal-tar  pitch  or 
asphalt,  each  surface  layer  is  set  in  a  mopping  of  hot  , 
tar  or  asphalt.  The  top  is  finished  with  a  layer  of  > 
flat  quarry  tile  set  in  cetaent  mortar. 

Firehosing  is  the  most  applicable  decontamination  method 
and  should  begin  at  the  center  or  high  point  of  the  build¬ 
ing  and  proceed  toward  the  edges  and  drains. 

2.7. 1.3  Roll  goofing  -  Composed  of  one  or  two  layers  of  rag  felt 
saturated  with  asphalt,  each  roof-roll  layer  is  set  in-  a  • 
mopping  of  hot  asphalt.  The  top  is  finished  with  one  or. 
two  layers  of  8d.neral  surfaced  roll-roofing  laid  in  a  mop¬ 
ping  of  hot  asphalt. 

Firehosing,  the  aust  applicable  method  of  decontamination, 
should  begin  at  the  center  or  high  point  of  the  building 
and  proceed  toward  the  edges  or  drains.  In  the  case  of 
lapped  roll-roofing,  the  hose  stream  must  be  directed  with 
the  lap  to  prevent  lifting  the  surface  and  driving  particles 
under  the  lap. 

2.  7. 1.4  Exposed  Concrete  or  Macadem  -  On  structures  wiiere  the  roof 
surface  is  to  be  used  for  pedestrian  traffic  or  vehicle 
parking,  a  topping  of  concrete  or  macadam  may  be  poured 
over  the  conventional,  built-up  roof.  In  the  case  of 
covered  walkways  or  canopies,  the  concrete  slab  is  some¬ 
times  left  exposed  and  is  treated  with  a  waterproofing 
compound  such  as  silicone. 

Firehosing  is  the  most  applicable  method’  of  decontamination 
and  should  begin  at  the  building's  center  or  high  point, 
proceeding  toward  the  edges  and  drains. 

2.8  Low  Slopes  (Slopes  l-on-12  to  3-on-I2) 

Generally,  the  terra  "low-slope  roof"  applies  to  common  gabled  and  .. 
hipped  roofs  associated  with  small  buildings  and  houses.  However^r 
for  purposes  of  the  Manual,  "low-slope"  includes  flat  arches,  shells, 
and  other  types  of  construction  t^ere  the  roof  angle  is  between  . 
l-on-12  and  3-on-l2  (Figure  2-D) .  .  ,  ' 

An  advantage  usually  encountered  with  this  type  of  slope,  in  addition 
to  easier  drainage,  is  the  absence  of  restrictions  such  as  parapets, 
scuppers,  and  interior  drains.  These  roofs  usually  have  edge  gutters, 
or  no  gutters  at  all,  allowing  the  decontamination  team  to  wash  the 
radioactive  particles  off  the  roof  at  any  point  along  the  edge.  Edge 
gutters  raust  be  thoroughly  cleaned  and  washed,  or  removed  altogether, 
as  they  are  natural  pockets  for  collecting  fallout  particles. 


2.8.1 


Asphalt  Shingles  -  Made  of  rag  felt  or  paper  liapregnatcd  with 
asphalt,  these  shiogles  are  mineral  surfaced.  The  square  butt 
and  tab  hex  strip,  varying  in  weight  from  210  to  325  pounds  ^er 
square,  (100  sq.ft.)  with  shingles  lapped  to  expose  four  ot  five 
inches  to  the  weather,  are  the  two  most  comoKinly  used  types. 

Firehosing  is  the  most  applicable  decontamination  method,  with 
operations  starting  at  the  roof-ridge  line  and  proceeding  toward 
the  edges.  * 

On  the  steeper  roof  pitches,  lobbing  may  be  used  by  the  fire¬ 
hosing  team,  standing  on  the  ground  and  directing  the  hose  stream 
onto  the  roof.  Lobbing  begins  at  the  roof  ridge  and  works  down¬ 
ward  toward  the  edges  and  drains. 

2.8.2  Wood  Shingles  -  Composed  of  tapered  wood,  these  shingles  are 
lapped,  exposing  three  to  six  inches  to  the  weather. 

Decontamination  can  be  accomplished  by  either  method  outlined- 
for  asphalt  shingles  (2.8.1). 

2.8.3  Slate  Roof  -  Thin  sheets  of  slate  approximately  1/4  inch  thick 
are  lapped  so  as  to  expose  12  to  16  inches  to  the  weather. 

Decontamination  can  be  accomplished  by  either  method  outlined  for 
asphalt  shingles  (2.8.1).  Care  must  be  taken  xdien  the  team  is  on 
the  roof,  as  slate  becomes  slippery  when  wet.  Furthermore,  slate 
shingles  are  brittle  and  will  break  off,  presenting  an  additional 
hazard  to  personnel, 

2.8.4  Clay  Tile  Roof  -  Made  of  molded  wet  clay  and  burned  in  a  kiln, 
clay  tile  is  manufactured  in  two  basic  shapes,  flat  and  curved. 
The  flat  tile  roofs  are  similar  in  appearance  to  slate  roofs. 
Curved  tiles  are  laid  with  their  deep  corrugations  running  down 
the  slope  of  the  roof. 

Decontamination  of  flat-surfaced  tiles  can  be  accomplished  by 
either  method  outlined  for  asphalt  shingles  (2.8.1).  Similar  to 
slate  roofing,  these  tiles  are  slippery  when  wet.  They  arc  also 
brittle,  and  create  a  hazard  for  anyone  on  the  roof. 

Curved  surface  tiles  should  be  decontaminated  only  by  lobbing  a 
water  stream  onto  the  roof  from  the  ground  (2.8.1),  as  the 
corrugations  make  standing  on  the  roof  extremely  hazardous. 

Asbe.stos  Shingles  -  Similar  to  wood  shingles  in  size,  shape,  and 
somewhat  in  appearance,  these  shingles  are  composed  of  about  i‘5 
percent  asbestos  :  xber  and  83  percent  cement,  formed  under  high 
pressure. 


2.8.3 


Asbestos  shingles  csn  be  decontaadLneted  ss  outlined  for  ssphslt 
shingles  (2.8.1).  Like  slste  *nd  cl«y  tile  roofs,  they  ere  ex- 
treaely  brittle  and  becosMi  slippery  lAen  wet. 

2.8.6  Sheet  Ketal  end  Corrugated  goofs  -  Sheet  netal  roofs  are  aade 

of  thin  sheets  of  netal  about  24  inches  wide,  varying  in  thick¬ 
ness  froa  28  to  18  gauge,  with  the  edges  Joined  by  a  varietjr  of 
ueaas.  The  aost  coaaonly  used  seatn  are  standing,  flat,,  and 
batten,  depending  upon  the  slope  of  the  roof.  All  seasts  run 
down  the  slope  of  the  roof.  Sheet  aetal  roofs  are  generally 
applied  over  wood  sheathing  and  are,  therefore,  capable  of 
supporting  the  weight  of  the  decent aainat ion  operation. 

Corrugated  roofs  are  coaposed  of  either  sketal,  fiberglass,  or  ^ 
transite,  asnu factored  in  widths  of  approxlaately  24  inches  and 
corrugation  depths  of  1-1/2  to  2-1/2  inches.  The  corrugations 
run  down  the  slope  of  the  roof  with  end  laps  of  about  six  inches 
and  edge  laps  of  two  corrugations.  This  type  of  roofing  is 
popular  for  industrial  buildings  because  of  its  low  initial  cost. 
Corrugated  roofs  nonsally  span  two  or  aK>re  feet  unsupported,  be¬ 
tween  rafters  and  purlins.  In  zsany  instances  the  corrugated 
roofing  is  designed  to  support  little  if  any  load.  The  decontaa- 
ination  teaa  should  be  extreswly  careful  if  they  work  on  the  roof 
and  should  do  so  only  after  receiving  assurance  that  the  roof 
will  support  thea  safely. 

Both  sheet  wtal  and  corrugated  roofs  can  be  decontaminated  by 
Che  aethods  outlined  for  asphalt  shingles  (2.8.1).  Due  to  the 
slippery  nature  of  wet  awtal  roofs  and  the  unsure  footing  on 
corrugated  surfaces,  care  must  be  exercised  by  jpersonnel  on  the  . 
roof  itself.  The  lobbing  method  is  recossaended  for  use  where 
possible. 

2.8.7  Tar  and  Gravel  Roofs  -  This  type  of  surface  is  increasingly 
popular  in  aodetn-scyle,  low-slope  roofed  buildings.  The  slope 
of  such  roofs  ssskes  thee  more  conducive  to  cleaning  than  flat, 
horizontal  surfaces.  (See  Section  2. 7. 1.1). 

2.8.8  Roll-Roofing  -  The  slope  assists  in  reeovlng  particles  fro»  the 
surface  by  firehoslng.  Lobbing  is  practical  for  the  steeper 
slopes,  providii'jg  the  gutters  are  thoroughly  cleaned  and  washed, 
or  removed. 

A  second  type  of  build-up  roofing,  cocoposed  of  successive  layers 
of  rag  felt  and  asphalt,  and  topped  with  a  layer  of  hot  asphalt 
providing  a  smooth  even  surface,  may  also  be  encountered.  This 
type  of  roof  can  be  treated  in  a  similar  manner  to  conventional 
roll-roofing,  and  because  of  the  smoothness  of  its  surface,  it 
is  wore  easily  decontaminated. 


2.9  Steep-Slope  Roofs 

Steep-slope  roofs  ere  those  where  the  slope  is  greater  than  3’*on-12. 
Consequently,  this  grouping  Includes  not  only  the  coaaK>n  gable,  gaa- :  * 
brel,  and  hipped  roofs,  but  barrel  and  peaked  arches,  tepees,  do<aes,  .  . 
and  shells  (Figure  2-E).  The  steep  slopes  offer  easy  drainage,  and 
the  noraally  unobstructed  edges  aid  in  decontasiinat Ion  operations.  ,  ;i" 

2.9.1  Materials  Used  in  Steep-Slope  Roofs  -  Steep-slope  roofs  generally  > 
use  materials  found  in  low>slope  roofs.  These  are;  asphalt,  wc^, 
and  asbestos  shingles;  slate,  tile,  and  rool- roofings;  sheet  netal  ' 
and  corrugated  roofings. 

2.9.2  Use  of  Lobbing  to  Decontaminate  Steep  Slopes  -  l>econt an! nation 

of  steep  slopes  should  be  United  to  the  lobbing  technique,  because 
standing  on  steep  wet  slopes  Is  extreaely  dangerous. 

2.10  Special  Configurations 

In  many  Instances,  roofs  are  formed  of  multiple  gables  or  arches  (See 
Figure  2-F) .  While  from  the  standpoint  of  slope,  they  are  described 
in  the  preceding  sections,  the  repetitions  of  form  create  .interior 
valleys  and  reverse  slopes  which  hamper  the  run-off  of  water.  Typical 
examples  of  these  multiple  forms  are  multiple  barrel  arches,  saw 
tooths,  butterflies,  umbrellas,  and  folded  plates. 

Decontamination  should  be  accomplished  by  the  team  working  on  the  roof 
beginning  at  the  high  point  of  the  roof  and  proceeding  toward  the 
valleys.  Once  the  particles  have  been  flushed  into  the  valleys,  they 
mist  then  be  driven  toward  the  drains.  Sustained  use  of  these  drains 
may  cause  them  to  become  clogged,  especially  where  tar  and  gravel  tur- 
faces  arc  encountered,  and  it  will  be  necessary  to  clear  theta  before 
continuing. 
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SPECIAL  ROOF  CONFIGURATIONS 
PRESENTING  DECONTAMINATION  PROBLEMS 


3.1  Scope 


paved  areas  are  those  areas  which  are  surfaced  with  portland  cement 
concrete,  bituminous  Mterials,  and  brick  o,r  stone  blocks.  They  do 
not  include  untreated  surfaces  such  as  soil'cement,  bituminous  im¬ 
pregnated  gravels,  and  sand*clays.  The  latter  surfaces  are  discussed 
under  Natural  Areas,  in  Chapter  4. 

paved  areas  constitute  major  portions  of  the  exposed  terrain  in  urban 
comnunities,  with  the  ratio  of  paved  to  natural  area  in  the  suburbs 
decreasing  as  the  population  density  decreases.  However,  pavement 
still  constitutes  an  important  part  of  the  area  of  even  small  resi¬ 
dential  towns,  paved  areas  include  roads,  driveways,  parking  areas, 
walkways,  playgrounds,  and  airport  runways  and  aprons. 

The  decontamination  of  paved  surfaces  is  far  xsore  ‘'efficient  than  that 
of  ui^aved  surfaces,  from  the  standpoints  of  manpower  and  equipment. 

For  this  reason,  planners  will  probably  select  areas  to.be'  decontamin¬ 
ated  which  include  as  much  pavement  as  possible,  and  Zone  Decontamin¬ 
ation  leaders  will  find  that  a  high  proportion  of  the  work  of  their 
teams  is  on  pavement,  i^ven  in  low  population-density  regions. 

The  reasons  for  decontamination  of  large  areas  are  covered  thoroughly  .. 
in  Volume  1  of  this  Manual,  In  brief,  "Islands",  including  shelters 
for  the  population,  and  "Access  Routes",  to  service  the  Islands  with 
food  and  supplies,  are  required.  Each  Island  and  Access  Route  must 
be  bordered  by  a  relatively  wide  "Buffer  Zone"  to  protect  the  people 
in  it  from  the  surrounding  radioactivity.  Included  in  these  areas  will 
be  space  for  parking  and  maintenance  of  Recovery  Operation  vehicles j 
including  those  of  the  Decontamination  Teams. 

3.2  General  Characteristics  of  Paved  Areas  '  ‘ 

The  characteristics  which  control  the  effectiveness  of  decontamination 
operations  on  paved  surfaces  and  dictate  the  choice  of  methods  are 
discussed  below.  They  Include  drainage,  slope,  crown,  size,  surface 
material  and  condition,  and  the  pretence  and  distribution  of  obstruct¬ 
ions  . 

3.2.1  Drainage  (Figure  3-A)  -  Adequate  drainage  of  the  surface  is  im¬ 
portant  for  wet  methods  of  decontamination.  Many  payed  areas  have 
no  special  provisions  for  drainage,  and  reliance  is  placed  upon  run 
off  along  the  edges.  In  some  instances,  the  water  is  collected  in 
ditches  or  by  catch  basins  and  storm  sewers.  If  the  paved  area  is 
very  large,  as  in  a  shopping  center  parking  lot,  interior  troughs 
and  catch  basins  or  sewers  are  usually  provided. 


FIGURE  3-A  TYPES  OF  DRAINAGE  TOR  PAVED  AREAS 


Wet  decontaaineclon  aethods  should  always  be  directed  to  push 
the  fallout  particles  to  the  drainage  systea.  Where  run-off- 
water  is  collected  in  ditches  or  on  the  unpaved  terrain,  the 
fallout  particles  should  be  reserved  to  a  safe  location  or  ,r. 
covered  over  with  a  clean  layer  of  shielding  earth.  The  pro¬ 
cedures  for  accooplishing  this  are  explained  under  Decont-aistn- 
ation  of  Natural  Areas,  in  Chapter  4. 

Where  run-off  is  reaxrved  through  drains  and  st ora  8e%fers, 
attention  ssist  be  paid  to  keeping  the  drains  and  sewers  cleAr, 
to  prevent  clogging  and  back-up  of  the  highly  concentrated  \ 
fallout  aaterial. 

.2.2  Slope  (Figure  3-B)-  The  slopes  of  paved  areas  generally  follow 
the  natural  topography  of  the  land.  Roads  and  walkways  have 
average  slopes  which  vary  from  aero  to  15  percent.  They  ,  may 
undulate  up  and  down  repeatedly,  however,  along  this  average 
slope.  These  sstfill,  frequent  changes  in  slope  create  crests 
and  valleys  %ihich  will  affect  drainage,  and  thus  the  sequence 
of  decontamination  operations. 

parking  areas  usually  have  slopes  of  three  percent  or  less.,. 

As  with  roads  and  walkways,  the  slopes  may  vary  both  in  degree 
and  direction  within  their  boundaries. 

• '  ‘ 

3. 2. 2.1  Effect  of  Slope  on  Wet  Decontamination  -  Slope  can  be 
beneficial  to  wet  decootaaination’ by  assisting  in  the  wash¬ 
ing  action  and  the  run-off  of  the  water.  Consideration 
should  be  given  to  changes  in  the  direction  of  slope  and 

to  the  location  of  drains.  All  wet  decontamination  oper¬ 
ations  should  begin  at  the  high  point  of  the  slope  and 
progress  downward  toward  the  drainage  point, 

A  mechanical  street  f lusher  can  be  utilized  by  moving 
back  and  forth  across  the  slope,  progressing  downward  at 
each  change  in  direction.  If  the  slope  forms  a  bowl -like  • 
depression  with  a  drain  at  the  bottom,  the  flusher  may.be  t 
able  to  move  around  the  slope,  spiralling  in  and  down  ,< 
toward  the  drain.  • 

Manual  firehosing  teams  will  use  the  same  general  technique. 
However,  due  to  the  difficulty  of  dragging  the  heavy,  stiff 
hoses  and  the  limitations  caused  by  hose  length,  the  teams 
will  probably  be  restricted  to  working  directly  downhill, 
then  stopping  and  moving  to  the  top  to  start  again. 

3. 2. 2. 2  Effect  of  Slope  on  Dry  Decontamination  -  Slope  has  little  or 
no  effect  upon  the  results  obtained  using  dry  decontamination 
methods.  Work  can  progress  in  any  direction  with  equal 
effectiveness,  except  when  very  steep  slopes  are  encountered 
and  the  mechanized  equipment  cannot  travel  up  the  grade. 


J.2.3 


Crown  -  Roads  and  runways  are  constructed  with  crowns  to  e lira*  . 
inate  cross  drainage  and  the  fortaation  of  puddles  and  ice 
patches  on  theo.  Road  and  runway  crowns  vary  between  1/8  inch 
and  3/8  inch  per  foot  of  width,  except  on  banked  curves  where 
drainage  is  toward  the  inside  edge.  Sidewalks  are  usually 
pitched  two  percent  down  toward  the  road. 

Crov.iing  assists  wet  decontaalnation,  especially  where  no 
natural  slope  exists,  by  directing  the  water,  flow  toward  the 
edge  ditches  or  drains.  Frequently,  on  large,  flat,  paved 
areas,  which  are  not  provided  with  drains,  low  spots  or  de¬ 
pressions  occur  (Figure  3-C).  These  are  collection  sites  for 
backflow  of  water  and  fallout  particles  and  usually  will  re¬ 
quire  more  than  one  decontamination  operation  to. clean. 

Dry  decontamination  methods  are  unaffected  by  surface  depress¬ 
ions.  They  are  especially  recoemended  for  use  on  poorly ■ drained 
or  uncrowned  paved  areas. 

3.2.4  Size  of  paved  Area  -  paved  surfaces  vary  in  sire  from  three  feet 
wide  sidewalks  to  parking  lots  many  acres  In  extent.  Whenever 
the  area  Is  large  enough,  motorized  cleaning  equipment  should 
be  used. 

As  the  length  and  width  of  paved  areas  increase,  the  distance 
that  particles  must  be  moved  to  drainage  points  also  increase’. 

The  build-up  of  loose  material  ahead  of  the  water  streams  of  wet 
decontamination  operations  thus  becomes  greater  as  area  sire  in¬ 
creases,  to  the  point  of  hindering  progress.  Hand  shoveling 
snould  be  employed  to  remove  excessive  quantities  of  loose 
material,  (See  Figure  3-D) 

Although  the  distance  that  fallout  particles  can  be  moved  by 
wee  decontamination  nethods,  without  the  assistance  of  hand  ' 
shoveling,  depends  upon  the  total  amount  of  debris  present,  a 
general  rule  of  thumb  can  be  stated.  Where  the  fallout  is  to 
be  moved  less  than  50  feet  to  the  drains,  wet  methods  can  be  ’ 
used.  For  longer  distances  dry  methods  are  recommended. 

3. 2. 3  Surface  Condition  -  The  condition  of  the  surface  can  alter  the 
effectiveness  of  all  decontamination  methods.  Cracks  or  pot¬ 
holes  in  the  pavement  become  collection  points  for  fallout 
particles.  Motorized  equipment  for  both  wet  and  dry  methods 
will  tend  to  skip  over  these  places,  leaving  "hot  spots".  These 
must  later  be  loc.ited  either  visually,  or  by  radiation  detecting 
instruments  and  cleaned  out  -y  hand  sweeping  and  shoveling.  Fire- 
hosing  teams  can  wash  the  devices  clean  as  they  move  along.  How¬ 
ever,  their  progress  will  be  greatly  retarded  by  an  excessively 
broken  surface. 


PARTICLE  BUILD-DP  IN  WET  DECONTAMINATION 


3.2.6  Ob«tructlon«  -  Few  p«ved  areas,  unless  very  snail,  are  coopletely 
free  of  obstructions  which  will  hinder  decontanlnatlon.  Lerge 
parking  lots  have  power  or  telephone  doles,  curbs,  parking 
buapers,  and  fire  hydrants;  roads  hava  safety  Isles  and  lane 
dividers;  airports  have  direction  signs  and  lights;  and  pley-  ' , 
grounds  have  playground  equipMnt.  All  paved  areas. are  subject, 
from  tisie  to  tine,  to  construction  and  repair  operation.  Sections 
of  paving  ere  tom  up,  holes  are  dug,  and  dirt  is  piled  up.  Hbads 
BMiy  be  conpletely  blocked.  It  Is  advisable  for  both  the  Zone 
planner  and  Decontamination  leader  to  maintain  a  continuing,  up' 
to-date  record  of  construction  projects  In  their  territory,  before 
a  nucleai  attack. 

All  of  the  above  “permanently"  attached  objects  will  tend  to  cause 
drifting  of  fallout  particles  and  will  obstruct  the  passage  of 
motorised  equipment.  Hand  clean-up  operations  will  be  necessary 
around  all  such  obstructions. 

In  addition  to  fixed  obstructions,  many  movable  Items  will  ,b^ 
found  In  paved  areas.  These  should  be  removed  to  beyond  the  . 
area  being  cleaned  before  the  regular  motorised  operation  is 
begun.  Such  temporary  obstructions  Include  parked  vehicles,  benches, 
signs,  not  fastened  playground  equipment,  saw-horses  and  warning 
lanterns  at  construction  sites,  waste  cans,  and  general  refuse  and 
debris.  ■  ' 

3.2.7  Areas  Bordering  pavement  -  Vhen  it  is  necessary  to  decontatninate 
unpaved  areas  adjacent  to  paved  areas,  as  Buffer  Zones  or  for 
other  purposes,  the  methods  applicable  to  natural  terrain’ should 
be  used.  These  are  treated  at  length  In  Chapter  4. 

These  areas  Include  gravel  shoulders,  unpaved  median  strips,  tree  ‘ 
lawns,  flower  beds  In  shopping  malls,  etc.  In  general,  their  de¬ 
contamination  will  require  a  great  deal  more  time  and  labor  than 
will  the  paved  area  Itself.  (Ejects  rerovcd  from  the  pavement  - 
preparatory  to  cleaning  It  should  not  be  set  do'm  in  other  areas  . 
which  must  also  be  decontaminated. 

. 3  Equipment 

Large  paved  areas  are  well  suited  to  motorized  decontamination,  utiliz¬ 
ing  conventional  equipment  developed  for  street  and  parking  lot  clean¬ 
ing.  Highly  efficient  machines  are  available  for  both  wet  and  dry 
cleaning  methods  and  for  wintertime  snow  removal.  Such  equipment  is 
often  stored  and  maintained  in  garages  of  the  Municipal  Sanitation 
Department,  the  Department  of  Streets,  or  the  Department  of  Parks  and 
playgrounds.  It  may  be  found  In  the  garages  of  contractors  whio^have 
shopping  center,  sports  stadium,  or  street  maintenance  contracts, 
particularly  for  wet  decontamination  and  snow  removal  methods,  motor¬ 
ized  equipment  can  often  be  in^rovised,  if  conventional  machines  are 
unavailable. 


Wet  method  machines  for  paved  areas  consist  of  conventional  and 
in^rovised  street  flushers.  Dry  method  equipment  includes  mechan¬ 
ical  and  vacuum  sweepers.  Snow  removal  machines  are  snowplows, 
scrapers,  graders,  and  loaders  with  trucks. 

Where  no  type  of  motorized  equipment  can  be  obtained,  and  for  small, 
and  irregular  areas,  manual  firehosljng  preferably,  or  hand  sweeping, 
or  vacuum  cleaning,  should  be  used.  The  efficiencies  of  these 
methods,  however,  are  far  below  those  of  any  of  the  motorized  methods; 

Full  discussions  of  wet  and  dry  decontamination  methods  ahd  equipment^ 
for  paved  areas  are  contained  in  Chapters  6  and  7,  respectively. 

The  latter  chapter  also  discusses  methods  and  equipment  ^or  the  removal 
of  snow. 
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paved  areas  are  classified  by  their  surface  material.  The  three  ttost 
prevalent  surfaces  are  portland  cement  concrete,  bituminous  materials^ 
and  brick  or  stone  block  paving. 

3.4.1  Portland  Cement  Concrete  -  This  material  is  used  extensively  for 
all  types  of  air  strips,  and  land  vehicle  and  pedestrian  traffic. 
The  surface  is  usually  smooth  and  easy  to  clean,  when  it  is  in 
good  condition.  Construction  and  expansion  joints,  which  are  lo-- 
cated  from  15  feet  to  40  feet  apart,  require  special  care,  however; 

Weathering  and  aging  of  concrete  often  result  in  surface  crazing 
and  cracking.  Both  of  these  conditions  cause  a  decrease  in  the 
efficiency  of  decontamination  operations.  A  very  consnon  method 
for  repairing  concrete  surfaces  is  by  patching  with  bituminous 
materials.  patches  also  cause  discontinuities  in  the  surface, 
which  require  special  care  and  result  in  lower  efficiency. 

Any  of  the  wet  or  dry  decontamination  methods  arc  applicable, 
with  strong  preference  being  given  to  the  mechanized  methods  be¬ 
cause  of  their  much  greater  speeds. 

3.4.2  Bituminous  Materials  -  Like  portland  cement,  bituminous  materials 
are  used  extensively  for  paved  surfaces.  The  two  most  corsnon 
finishes  are  an  open-faced  surface,  possessing  a  roughened  texture 
to  decrease  vehicle  skidding,  and  a  sheet  asphalt  finish  which  has 
a  dense,  smooth  surface.  Sheet  asphalt  is  used  mainly  for  city 
pavements  because  the  surface  is  easily  cleaned,  while  the  open- 
faced  surface  is  used  on  highways  and  on  steep  grades  because  of 
the  better  traction  its  roughness  provides. 


Newly  finished  bituminous  surfaces  are  free  from  joints  and 
can  be  decontaminated  readily  by  any  of  the  wet  or  dry  methods. 

When  the  surfaces  age,  however,  potholes  frequently  develop  and  ' 
are  repaired  by  bituminous  patches  which  seldom  blend  completely 
into  Che  surfaces.  Both  unrepaired  potholes  and  repair  patches 
constitute  obstacles,  %^ich  will  cause  "hot  spots"  to  be  left 
after  high  speed,  mechanized  decontamination. 

3.4.3  Brick  and  Stone  Block  pavements  -  Both  of  these  materials  are 
still  found  in  many  communities,  principally  on  steeply  graded 
roads.  New  surfaces,  however,  are  seldom  made  with  them,  pave¬ 
ment  block  surfaces  are  characterized  by  the  exposed  faces  of  the 
blocks  surrounded  by  Joints  filled  with  hot  asphalt  cement  or  .  '  t 

Portland  cement  grout.  Because  of  Che  numerous  Joints,  cleaning 
these  pavements  is  very  time  consuming.  The  Joints,  being  de- 
pressed  below  the  faces  of  the  blocks,  tend  to  accumulate  particl.^s. 

The  most  efficient  methods  of  decontamination  are  firehosing  and 
street  flushing,  since  the  stream  pressure  will  wash  the  particles 
out  of  the  Joints  and  flush  them  away. 

.  • 

3.5  Selection  of  Method  of  Decontamination  > 

After  the  Zone  Decontamination  leader  has  determined  the  characteristics 
of  the  paved  area,  with  respect  to  drainage,  slope,  crown,  size,  sur¬ 
face  material,  and  condition,  and  has  considered  available  equipment 
and  manpower,  he  should  select  Che  decontamination  method  best  suited, 
for  ^he  task.  Figure  3-E  summarizes  the  surface  materials  discussed 
in  this  chapter  and  relates  them  to  the  several  mechanized  decontamin*- 
at  ion  methods. 
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4. 1  Scope 


Although  paved  surfaces  permit  decontamination  methodt  which  are 
far  more  rapid  than  are  those  for  unpaved  surfaces,'  the  latter  re-*' 
presents  such  of  the  area  %Aiich  will  require  decontamination 
following  a  nuclear  attack.  Open  spaces  and  routes  intended  for 
occupation  will  be  selected  from  paved  areas  and  roads,  as  far  as 
possible,  by  the  Zone  Decontamination  planner.  However,  ouch 
natural  terrain  will  require  decontamination  for  Buffer  Zones, 
parking  areas  for  Recovery  Operation  vehicles  if  no  paved  lota 
are  suitably  located,  and  possibly  for  children’s  recreation 
areas  during  long  periods  of  recovery. 

Natural  terrain  is  defined  as  any  land  surface  not  paved  with 
Portland  cement  concrete,  bituminous  material,  or  brick  or  stone 
blocks.  It  includes  loose  or  bituminous  impregnated  gravel  roads  ' 
and  shoulders.  Typical  natural  areas,  most  likely  to  be  Included 
in  Buffer  Zones,  and,  therefore,  requiring  decontamination,  will 
include  lawns,  parks,  tree  lawns,  median  strips,  unpaved  shoulders, 
woods,  and  fields  along  roadsides,  (See  Figure  4-.A) 

4.1.1  Decontamination  Methods  for  Natural  Areas  -  Dry  methods  only 
are  suitable  for  warm  weather  natural  area  decontamination. 

In  cold  weather,  bare  frozen  surfaces  can  sometimes  be  cleaned 
effectively  by  firehosing  or  flushing. 

4.1.2  Factors  Affecting  Decontamination  -  Almost  any  conceivable  factor 

affecting  the  make-up  and  condition  of  the  terrain  will  also 
affect  the  decontamination  operations  on  it.  The  various  conJjin- 
ations  of  slope,  moisture  content,  vegetation,  and  earth  com¬ 
position  are  essentially  unlimited,  and  may  vary  widely  on  the 
same  plot  of  land.  In  general,  "ideal"  characteristics  for  de¬ 
contamination  of  natural  areas  are:  ^ 

*  a  k 

•  *  • 

1.  Soil  surface  free  of  rocks  and  large  vegetation 

2.  Soil  firm,  but  not  hard 

3.  Soil  moist,  but  not  wet  . 

4.  Soil  cohesive  and  of  uniform  composition 

5.  Soil  surface  smooth  and  flat. 

4.2  Concepts  of  Decontamination  of  Natural  Areas 

While  only  dry  methods  are  applicable,  there  ere  four  basic  concepts 
for  the  decontamination  of  natural  areas.  They  are: 


NATURAL  AREA  DECO^AMINATtON 


1.  Picking  the  surface  up 

2.  Pushing  the  surface  away 

3.  Turning  the  surface  under 

4.  Covering  the  surface  over. 

The  first  two  concepts  corrf'spond  to  the  basic  principle  of  re- 
aeving  the  surface,  and  with  it,  the  fallout. 

The  second  two  concepts  correspond  tv«  the  principle  of  covering, 
or  shielding,  the  surface.  Since  covering  does  net  destroy  the 
radioactivity,  it  will  continue  to  resain  a  potential  hasard. 

Anything  which  disturbs  the  surface,  such  as  rain,  wind,  digging, 
or  continuous  traffic,  say  decrease  the  thickness  of  the  shield, 
and  recreate  an  active  hasard.  For  this  reason,  and  because 
effective  shielding  for  anyone  directly  over  the  radioactive 
material  will  require  about  three  feet  of  earth,  covering  and 
tumins— jndcr  techniques  should  be  reserved  for  Buffer  zone  de¬ 
contamination  only. 

4.2.1  Picking-Up  the  Surface  -  The  objective,  in  this  concept,  is  to 
remove  the  surface  of  the  soil  without  removing  more  of  it  than' 
is  necessary.  Tests  have  establlahed  that  removal  to  a  depth 
slightly  greater  than  the  depth  of  the  surface  Irregularities 
will  effectively  remove  the  fallout  particles.  Usually,  removal 
depths  of  two  to  four  inches  will  be  sufficient.  Fissures  and 
cracks  which  penetrate  deeper  than  this  may  contain  fallout  which 
will  remain  as  "hot  spots",  requiring  manual  removal. 

Mechanized  equipment  for  surface  pick-up  includes  the.siotor 
scraper,  which  cuts  and  collects  a  controlled  thickness  of  earth 
as  it  advances.  The  sienual  counterpart  of  machine  scraping  is 
hand  shoveling  into  a  wheelbarrow  or  truclc.  The  hand  shoveling 
method  should  be  limited  to  small  or  inaccessible  areas  and  to 
"hot"  spot  removal. 

Experiments  have  demonstrated  the  feaslbilxcy  of  decontaminating 
grass  covered  Lawn  by  rolling  up  and  removing  strips  of  sod. 

(See  Figure  4-B) .  A  hand  propelled  sod  cutter  was  used  in  the 
experiment,  though  sod  removal  using  simple  manual  garden  t^la 
can  be  accomplished.  Heither  method  is  as  rapid  or  efficient  as 
mechanically  scraplng-up  the  sod. 

4.2.2  Pushlng-Away  the  Surface  (Figure  4-C)  -  As  in  the  pick-up  method, 
the  objective  is  to  remove  the  particles  with  a  minimum  removal 
of  soil.  Normally,  removal  of  the  top  two  to  four  inches  of  soil 
Is  sufficient,  and  the  remaining  "hot  spots"  caused  by  spillage 
or  fissures  can  be  manually  rep>oved. 


3.2.6  Obstructions  -  Few  psved  sress,  unless  very  saall,  are  completely 
free  of  obstructions  %ihlch  vlll  hinder  decontsalnstlon.  Large 
parking  lots  have  power  or  telephone  ^^oles,  curbs,  parking 
bumpers,  and  fire  hydrants;  roads  havg  safety  Isles  and  lane 
dividers;  airports  have  direction  signs  and  lights;  and  play¬ 
grounds  have  playground  equlpMnt.  All  paved  areas  are  subject, 
from  tlnte  to  time,  to  construction  and  repair  operation.  Sections 
of  paving  are  tom  up,  holes  are  dug,  and  dirt  Is  piled  up.  P.csds 
may  be  completely  blocked.  It  Is  advisable  for  both  the  Zone 
planner  and  Decontamination  leader  to  maintain  a  continuing,  up- 
to-date  record  of  construction  projects  In  their  territory,  before 
a  tMclear  attack. 

All  of  the  a]}ove  "permanently"  attached  objects  will  tend  to  cause 
drifting  of  fallout  particles  and  will  obstruct  the  passage  of 
motorized  equipment.  Hand  clean-up  operations  will  be  necessary 
around  all  svich  obstructions. 

In  addition  to  fixed  obstructions,  many  movable  Items  will  be 
found  in  paved  areas.  These  should  be  removed  to  beyond  the 
area  being  cleaned  before  the  regular  motorized  operation  is 
begun.  Such  temporary  obstructions  Include  parked  vehicles,  benches, 
signs,  not  fastened  playground  equipment,  saw-horses  and  warning 
lanterns  at  construction  sites,  waste  cans,  and  general  refuse  and 
debris, 

3.2.7  Areas  Bordering  pavement  -  VRien  it  is  necessary  to  decontaminate  ’ 
unpaved  areas  adjacent  to  paved  areas,  as  Buffer  Zones  or  for 
other  purposes,  the  methods  applicable  to  natural  terrain  should 
be  used.  These  are  treated  at  length  in  Chapter  4. 

These  areas  include  gravel  shoulders,  unpaved  median  strips,  tree 
lawns,  flower  beds  in  shopping  malls,  etc.  In  general,  their  de¬ 
contamination  will  require  a  great  deal  more  time  and  labor  than 
will  the  paved  area  itself.  Objects  removed  from  the  pavement 
preparatory  to  cleaning  it  should  not  be  set  dovii  In  other  areas 
which  oust  also  be  decontaminated. 

3 . 3  Equipment 

Large  paved  areas  are  well  suited  to  motorized  decontamination,  utiliz¬ 
ing  conventional  equipment  developed  for  street  and  parking  lot  clean¬ 
ing.  Highly  efficient  machines  are  available  for  both  wet  and  dry 
cleaning  methods  and  for  wintertime  snow  removal.  Such  equipment  is 
often  stored  and  maintained  in  garages  of  the  Hunicipal  Sanitation 
Department,  the  Department  of  Streets,  or  the  Department  of  Parks  and' 
playgrounds.  It  may  be  found  in  the  garages  of  contractors  who  have 
shopping  center,  sports  stadium,  or  street  maintenance  contracts, 
particularly  for  wet  decontamination  and  snow  removal  methods,  motor¬ 
ized  equipment  can  often  be  improvised,  if  conventional  machines  are 
unavailable. 


Wet  method  machines  for  paved  areas  consist  of  conventional  and 
improvised  street  flushers.  Dry  method  equipment  includes  medhan- 
ical  and  vacuum  sweepers.  Snow  rcr.oval  machines  are  snowplows, 
scrapers,  graders,  and  loaders  with  trucks. 

Where  no  type  of  motorized  equipment  can  be  obtained,  and  for  small 
and  irregular  areas,  manual  firehoslng  preferably,  or  hand  sweeping, 
or  vacuum  cleaning,  should  be  used.  The  efficiencies  of  these 
methods,  however,  are  far  below  those  of  any  of  the  motorized  methods.' 

Full  discussions  of  wet  and  dry  decontamination  methods  and  equipment 
for  paved  areas  are  contained  in  Chapters  6  and  7,  respectively. 

The  latter  chapter  also  discusses  methods  and  equipment  for  the  removal 
of  snow. 

4  clsfisi f ion  n?  paved  Areas 


paved  areas  are  classified  by  their  surface  material.  The  three  most 
prevalent  surfaces  are  portland  cement  concrete,  bituminous  materials, 
and  brick  or  stone  block  paving. 

3.4.1  Portland  Cement  Concrete  -  This  material  Is  used  extensively  for 
all  types  of  air  strips,  and  land  vehicle  and  pedestrian  traffic. 
The  surface  is  usually  smooth  and  easy  to  clean,  when  it  is  in 
good  condition.  Construction  and  expansion  Joints,  which  are  lo¬ 
cated  from  15  feet  to  40  feet  apart,  require  special  .care,  however. 

Weathering  and  aging  of  concrete  often  result  in  surface  crazing 
and  cracking.  Both  of  these  conditions  cause  a  decrease  in  the  '■ 
efficiency  of  decontamination  operations.  A  very  conanoh  method  , 
for  repairing  concrete  surfaces  is  by  patching  with  bituminous 
materials,  patches  also  cause  discontinuities  in  the  surface, 
which  require  special  care  and  result  in  lower  ef f  iciency. 

Any  of  the  wet  or  dry  decontamination  methods  arc  applicable,  ' 

with  strong  preference  being  given  to  the  mechanized  methods  be-  . 
cause  of  their  much  greater  speeds. 

3.4.2  Bituminous  Materials  -  Like  portland  cement,  bituminous  materials 
are  used  extensively  for  paved  surfaces.  The  two  roost  common 
finishes  are  an  open-faced  surface,  possessing  a  roughened  texture 
to  decrease  vehicle  skidding,  and  a  sheet  asphalt  finish  which  has 
a  dense,  smooth  surface.  Sheet  asphalt  is  used  mainly  for  city 
pavements  because  the  surface  is  easily  cleaned,  while  the  open- 
faced  surface  is  used  on  highways  and  on  steep  grades  because  of 
the  better  traction  its  roughness  provides. 


Newly  finished  bituminous  surfaces  are  free  from  joints  and 
can  be  decontaminated  readily  by  any  of  the  wet  or  dry  methods. 

When  the  surfaces  age,  however,  potholes  frequently  develop  and 
are  repaired  by  bituminous  patches  which  seldom  blend  ccRDplctely  -* 
into  the  surfaces.  Roth  unrepaired  potholes  and  repaid  pacches- 
constitute  obstacles,  tdiich  will  cause  "hot  spots"  to  be  left  ' 
after  high  speed,  mechanized  decontamination. 

3.4.3  Brick  and  Stone  Block  pavements  -  Both  of  these  materials  are  -  ' 

still  found  in  many  coomunities,  principally  on  steeply  graded 
roads.  New  surfaces,  hovwver,  are  seldom. made  with  them.  Pave> 
ment  block  surfaces  are  characterized  by  the  exposed  feces  of  the 
blocks  surrounded  by  joints  filled  with  hot  asphalt  cement  or 
Portland  cement  grout.  Because  of  the  numerous  joints,  cleaning 
these  pavements  is  very  time  consuming.  The  joints,  being’* de¬ 
pressed  below  the  faces  of  the  blocks,  tend  to 'accumulate  particles. 

The  most  efficient  methods  of  decontamination. are  firehosing  and 
street  flushing,  since  the  stream  pressure  will  wash  the  particles 
out  of  the  joints  and  flush  them  away. 

3, 5  Selection  of  Method  of  Decontamination 

After  the  Zone  Decontamination  leader  has  determined  the  characteristics 
of  the  paved  area,  with  respect  to  drainage,  slope,  crowrt,  size,  sur¬ 
face  material,  and  condition,  and  has  considered  available  equipment  '  ' 

and  manpower,  he  should  select  the  decontamination  method  best  suited'  * 
for  the  task.  Figure  3-E  summarizes  the  surface  materials  discussed 
in  this  chapter  and  relates  them  to  the  several  mechanized  decontamin¬ 
ation  methods. 
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C  •  Recomnended  for  smaller  area5  or  \»hen  motorized  equipment  is  not 
available. 


4. 1  Scope 


Although  paved  surfaces  penoit  decontaaination  siethodo  which  are.' 
far  more  rapid  chan  are  those  for  unpaved  surfaces,  Che  latter  re¬ 
presents  ouch  of  Che  area  «^ich  will  require  decontaniinacion 
following  a  nuclear  attack.  Open  spaces  and  routes  intended  for 
occupation  will  be  selected  from  paved  areas  and  roads,  as  far  as 
possible,  by  the  Zone  Decontamination  planner.  However,  much 
natural  terrain  will  require  decontamination  for  Buffer  Zones, 
parking  areas  for  Recovery  Operation  vehicles  if  no  paved  lots 
are  suitably  located,  and  possibly  for  children's  recreation 
areas  during  long  periods  of  recovery. 

Natural  terrain  is  defined  as  any  land  surface  not  paved  with 
Portland  cement  concrete,  bituminous  material,  or  brick  or  stone 
blocks.  It  includes  loose  or  bituminous  impregnated  gravel  roads 
and  shoulders.  Typical  natural  areas,  most  likely  to  be  included 
in  Buffer  Zones,  and,  therefore,  requiring  decontamination, «  will  . 
include  la%m8,  parks,  tree  lawns,  median  strips,  unpaved  shoulders, 
woods,  and  fields  along  roadsides.  (See  Figure  4-A) 

4.1.1  Decontamination  Hethods  for  Natural  Areas  -  Dry  methods  only 
are  suitable  for  warm  weather  natural  area  decontamination. 

In  cold  weather,  bare  frozen  surfaces  can  sometimes  be  cleaned 
effectively  by  firehosing  or  flushing. 

4.1.2  Factors  Affecting  Decontamination  -  Almost  any  conceivable  factor 
affecting  the  make-up  and  condition  of  the  terrain  will  also 
affect  the  decontamination  operations  on  it.  The  various  combin¬ 
ations  of  slope,  moisture  content,  vegetation,  and  earth  com¬ 
position  are  essentially  unlimited,  and  may  vary  widely  on  thd 
same  plot  of  land.  In  general,  "ideal"  characteristics  for  de-- 
contamination  of  natural  areas  are: 

1.  Soil  surface  free  of  rocks  and  large  vegetation 

2.  Soil  firm,  but  not  hard 

3.  Soil  moist,  but  not  wet 

4.  Soil  cohesive  and  of  uniform  composition 

5.  Soil  surface  smooth  and  flat. 

4. 2  Concepts  of  Decontamination  of  Natural  Areas 

While  only  dry  methods  are  applicable,  there  arc  four  basic  concepts 
for  the  decontamination  of  natural  areas.  They  are; 


PROBLEMS  OF  NATURAL  AREA  DECONTAMlNATtoN 


1.  picking  the  surface  up 

2.  pushing  the  surface  atiay 

3.  Turning  the  surface  under 

4.  Covering  the  surface  over. 

The  first  two  concepts  corr«)spond  to  the  basic  prlnclplt^j  of  re- 
snving  the  surface,  and  with  It,  the  fallout. 

The  second  t%io  concepts  correspond  to  the  principle  of  covering, 
or  shielding,  the  surface.  Since  covering  does  not  destroy  the 
radioactivity.  It  will  continue  to  resaln  a  potential  hasard. 

Anything  which  disturbs  the  surface,  such  as  rain,  wind,  digging, 
or  continuous  traffic,  mty  decrease  the  thickness  of  the  shield, 
and  recreate  an  active  hazard.  For  this  reason,  and  because 
effective  shielding  for  anyone  directly  over  the  radioactive 
material  will  require  about  three  feet  of  earth,,  covering  and 
tuminff— andcr  tschrsiques  should  be  reserved  for  Buffer  zone  de¬ 
contamination  only. 

.2.1  Plcklng-Up  the  Surface  -  The  objective,  in  this  concept,  ,is  to 
remove  Che  surface  cf  the  soil  without  removing  store  of  It  than 
Is  necessary.  Tssts  have  established  that  removal  to  a  depth 
slightly  greater  than  the  depth  of  the  surface  Irregularities 
will  effectively  remove  the  fallout  particles.  Usually,  removal, 
depths  of  C%fo  to  four  Inches  will  be  sufficient.  Fissures  and 
cracks  idilch  penetrate  deeper  than  this  isay  contain  fallout  which 
will  remain  as  "hot  spots",  requiring  manual  retaoval. 

Mechanized  equipment  for  surface  pick-up  Includes  the  notot 
scraper,  which  cuts  and  collects  a  controlled  thickness  of*  earth  - 
as  it  advances.  The  manual  counterpart  of  machine  scraping  is 
hand  shoveling  Into  a  «iheelbarrow  or  truck.  The  hand  shoveling 
method  should  be  Umlted  to  small  or  inaccessible  areas  and  to 
"hot"  spot  removal. 

Experiments  have  demonstrated  the  feasibilicy  of  decontaminating 
grass  covered  lawn  by  rolling  up  and  removing  strips  of  sod. 

(See  Figure  4-B) .  A  hand  propelled  sod  cutter  was  used  in  the 
experiment,  though  sod  removal  using  simple  manual  garden  tools 
can  be  accomplished.  Neither  method  is  as  rapid  or  efficient  as 
mechanically  scraping-up  the  sod. 

2.2  Pushing-Away  the  Surface  (Figure  4-C)  -  As  in  the  pick-up  method, 
the  objective  is  to  remove  the  particles  with  a  minimum  removal 
of  soil.  Normally,  removal  of  the  top  two  to  four  inches  of  soil 
is  sufficient,  and  the  remaining  "hot  spots"  caused  by  spillage 
or  fissures  can  be  manually  removed. 


PIGtins^-B  SOD  REMOVAL 


yy 

Hotor  grftders  and  bulldozers  are  employed  to  pus’/  jway  'the 
surface.  The  grader  advances  with  its  mold  board  set  at  an 
angle,  so  that  a  windrow  of  materia!  paralleling  the  grader's 
path,  remains.  ‘  The  windrows  are  then  picked  up  by  earth 
lo-'^ders,  placed  Into  trucks,  and  hauled  away.  Scrapers  can 
also  be  used  to  collect  the  windrows. 

Bulldozers  operate  by  pushing  the  material  ahead  of  them  un¬ 
til  they  reach  the  edge  of  the  area  being  cleared.  Because 
of  the  continual  accumulation  of  material  ahead  of  the  blade, 
the  distance  the  bulldozer  can  travel  without  excessive  spill¬ 
age  is  less  than  100  feet. 

4.2.3  Turning-Under  the  Surface  -  A  reduction  in  the  above  ground 
radioactivity  can  be  accomplished  by  turning  under  the  surface 
on  which  fallout  particles  lie  and  thereby  creating  a  new, 

clean  surface  of  subsoil. 

< 

plowing  the  soil  is  a  rapid  and  effective  way  of  turning  fall¬ 
out  particles  under.  Hand  spading "is  the  manual  counterpart, 
but  it  should  be  used  only  on  small  or  irregular  areas. 

Six  to  eight  inches  of  soil  covering,  the  practical  limit  of 
plowing  cr  spading  depth,  does  not  provide  a  great  deal  of 
shielding  for  the  space  directly  over  the  buried  fallout.  It 
does,  howerver,  provide  several  feet  of  oblique  angle  shielding 
to  persons  some  distance  away  (Figure  4-D)  and  is,  therefore, 
an  effective  technique  for  Buffer  Zone  decontamination. 

** 

4.2.4  Covering  the  Surface  (Figure  4-E)  -  This  concept  is  similar  to 
that  of  turning  the  surface  over.  The  objective  is  to  cover 
the  contaminant  with  clean  soil  which  has  been  carried  to  the 
site  and  spread  either  manually  or  mechanically.  Unlike  plow¬ 
ing,  the  depth  of  cover  is  not  limited  to  a  few  inches.  The 
shielding  effectiveness  is  dependent  upon  the  depth  of  cover, 
which  in  turn  is  dependent  upon  the  availability  of  clean  soil, 
equipment,  and  time.  However,  adequate  direct  shielding  requires 
about  three  feet  of  fill  and  is  dependent  upon  this  fill  remain¬ 
ing  in  place  above  the  fallout  particles.  It  is  probable, 
therefore,  that  covering,  like  turning-under,  will  be  of  practical 
use  for  Buffer  Zone  decontamination. 

4 . 3  C’tiaracterist  ics  of  Natural  Areas 

Characteristics  of  natural  areas  which  exert  the  greatest  effect  on 
the  selection  and  performance  of  decontamination  methods  are: 


FIGURE  4-D 


PLOWED  EARTH  PROVIDES  OBLIQUE  ANGLE  SHIELDING 

FROM  RADIATION 


FILLING  OVER  FALLOUT  PARTICLES  WITH  CLEAN  SOIL 
PROVIDES  SHIELDING  FROM  RADIATION 


1.  slope 

2.  Vegetation 

3.  Ear^^»  Cotspositicn 
A.  Moisture  Content 
5,  Climate  and  Seagon 

4.3.1  Slope  -  The  slope  of  the  terrain  is  important  to  natural 
area  decontamination  if  it  is  steep  enough  to  retard  or 
prohibit  the  use  of  motorized  equipment.  Since  only  dry 
methods  are  involved,  this  is  the  only  importance  of  slope. 

The  Zone  Decontamination  leader,  as  well  as  the  team  captain, 
should  be  familiar  with  the  slopes  in  his  territory  to  avoid 
assigning  impossible  decontamination  tasks  to  machin'es  which 
could  better  be  employed  elsewhere. 

4.3.2  Vegetat ion  -  Removing  vegetation  can  be  an  important  factor 

in  decontamination  of  natural  areas.  Grass,  weeds,  cultivated 
grain  and  vegetable  farm  acreage  present  no  difficulty.  They 
arc  easily  uprooted  and  removed  with  the  top  soil  layer  by  any 
of  Che  decontamination  methods.  On  Che  other  hand,  bushes, 
shrubbery,  and  underbrush  require  more  careful  consideration, 
since  me  ual  picking-up  or  turning-over  methods,  as  well  as 
plowing  >'nd  scraping,  cannot  cut  through  the  growth.  The 
vegetation  must  first  be  cut  down,  or  up-rooted,  and  removed 
In  an  additional  operation.  Covering  methods  also,  require 
prior  rer-^val  of  the  vegetation. 

Trees  r.  esent  the  most  serious  decontamination  problem  of  any  ' 
vegetable  growth.  Their  leaves  and  branches  may  collect  large 
as»unt£  of  fallout,  and  their  trunks  and  roots  will  hamper  the 
use  of  arge  ground  decontamination  equipment. 

Single  trees,  standing  in  isolated  locations,  can,  perhaps,  be 
decontaminated  satisfactorily  by  firehose  lobbing.  Even  this 
Is  questionable.  In  some  cases  however,  due  to  the  tremendous 
surface  area  of  a  tree  In  foliage  and  to  the  stickiness  of  the 
leaves  and  roughness  of  the  bark  on  some  trees.  The  operation 
would  be  very  time  consuming,  at  best.  Trees  in  groups,  as  in 
thickets  and  woods,  however,  cannot  be  decontaminated. 

In  extreme  cases.  If  wooded  areas  oust  be  cleared  of  fallout, 

It  may  be  advisable  to  cut  down  and  haul  away  the  trees  before 
other  decontamination  operations  are  undertaken.  The  stumps  ,, 
and  root  systems  will  remain  as  obstacles.  However,  particularly 
in  the  summertime,  the  trees  will  have  provided  protection  from 
fallout  for  the  ground  underneath  them,  and  complete  removal  of 
the  surface  close  to  the  stumps  may  not  be  necessary.  Where  fall¬ 
out  does  occur  close  to  the  tree  stumps  and  the  area  being  cleared 


ii  in  *  Buffer  Zona,  covering  the  ground  with  cleen  eerth 
fill  ney  be  eaployed.  In  felling  trees,  cere  should  be  teken 
to  Avoid  breeklng  pover  end  telephone  lines  uhich  ere  required 
for  essential  service  end  cooBunicetion  functions. 

Under  no  circuastence  should  burning  of  fallout  contaaineted 
vegetation  be  undertaken  in  order  to  clean  the  area.  The  heated 
air  will  rise,  carrying  the  lighter  fallout  particles  with  it 
and  spread  then  over  the  surrounding  countryside. 

4.3.3  garth  Coeyosition  •  Variations  in  earth  cocnpositlon  cossionly 
occur  even  within  soall  areas.  Such  variations  can  have  an 
iaportant  effect  on  the  effectiveness  end  speed  of  decontaain- 
ation  operations. 

It  will  not  always  be  possible  to  judge  the  earth  cofsposition 
before  beginning  decontaisination  operations.  Such  knowledge 
will  be  useful  to  the  Zone  Decontaaiination  leader,  however,  to 
assist  hia  in  choosing  decontasdnation  aethods  and  equipioent. 

It  should  be  deterained,  in  a  general  way,  for  the  entire  Zone 
during  pre-attack  preparation.  Consultation  with  municipal 
engineers  and  construction  firms  may  be  helpful. 

Earth  composition,  as  it  affects  decontamination,  is  categorized 
in  the  following  paragraphs. 

4.3.3. 1  Hon-cohestve  Soils  -  These  soils  tend  to  slide  off  of  the 
blades  of  graders  and  bulldozers  ard  to  disintegrate,  rather 
than  turn  over,  when  plowed.  They  can  be  decontaminated 
most  effi::;tively  by  picklng-up  the  surface  or  by  covering 

it  with  clean  fill. 

4. 3. 3. 2  Cohesive  Soils  -  Cohesive  soils,  and  soils  containing 
vegetable  root  systems  which  act  cohesively,  are  readily 
decontaminated  oy  pushing-away  and  turning-over  operations, 
as  well  as  by  picking -up  and  covering. 

4. 3. 3. 3  Soils  Containing  Boulders  -  Boulders  (rocks  with  at  least 
one  dimension  greater  than  eight  inches)  interfere  with  the 
operation  of  plows  and  graders.  Bulldozers  and  scrapers  can 
remove  all  but  the  largest  boulders,  and  their  use  is  re¬ 
commended.  ?or  Buffer  Zone  decontamination,  covering  with 
clean  fill  is  suitable. 

4. 3. 3.4  Filled  Land  -  Reclaisied  swamp  and  tsarsh  land,  filled  with 
refuse,  cinders,  slag,  and  excavated  earth,  should  be  treated 
as  non-cohesive  soil  containing  boulders.  The  surface  may 

be  scraped  or  covered  with  additional  fill. 


4. 3. 3. 5  Exposed  Rock  Formations  -  The  surfaces  of  rock  outcroppings 
arc  not  suitable  for  removal  by  any  practical  .motorized 
method.  Hand  shoveling  of  soli  cover  and  fltehosing  of 
the  exposed  rock  may  be  used.  Covering  with  fill  or  shield¬ 
ing  behind  earth  dikes  is  suitab’e  for  Buffer  Zone  areas. 

4.3.4  Mositure  Content  and  Climate  -  It  is  not  possible  to  foresee  the 
moisture  content  of  the  earth  at  the  time  decontamination  will  be 
required.  Soils  which  may  be  easy  to  decontaminate  during  periods 
of  normal  rainfall  may  cause  much  more  difficulty  if  an  unusually 
wet  or  dry  spell  has  preceded  the  attack. 

As  an  example,  clayey  soils  which  are  suitable  for  most  methods 
of  decontamination  when  they  contain  their  usual  amounts  of 
moisture,  become  plastic  and  sticky  i^en  saturated.  Equipment 
will  bog  down,  and  decontftnination  time  may  be  greatly  increased. 

On  the  other  hand,  the  same  clay  soil,  when  very  dry,  may  become 
hard  and  full  of  cracks  and  fissures  which  will  trap  fallout 
particles.  It  may  have  lost  its  cohesiveness  and  no  longer  be 
suitable  for  scraping,  pushing,  or  turning-over. 

If  freezing  weather  occurs  and  continues  in  the  presence  of  moist 
earth,  the  frozen  layer  will  become  thick  enough  to  interfere  with 
most  of  the  decontamination  methods.  Even  bulldozing  and  scraping 
may  be  impossible  on  hard-frozen  ground. 

i 

V?hen  the  surface  is  smooth  and  hard-frozen,  the  dry  methods  suit¬ 
able  for  pavesnent  can  be  used.  If  the  temperature  is  not  far  be¬ 
low  the  freezing  point,  flrehosing  may  be  useful.  It  should  be 
noted,  however,  that  a  glaze  of  ice  over  the  fallout  particles  will 
greatly  complicate  the  decontamination  task.  The  special  problems 
associated  with  cold  weather  decontamination  are  discussed  at 
length  in  Chapter  5. 

This  brief  discussion  of  moisture  content  indicates  some  of  the 
effects  of  weather  on  natural  area  decontamination.  Since  many 
variables  are  involved  and  since  weather  and  climatic  conditions 
are  beyond  control,  the  special  problems  posed  by  moisture  and 
temperature  must  be  faced  by  the  Zone  Decontamination  leader  and 
the  Decontamination  Team  members  when  and  where  they  occur. 

.4  Selection  of  Method  of  Decontamination 


Selection  of  the  several  methods  required  for  decontamination  of  a 
large  and  varying  natural  area  is  the  responsibility  of  the  Zone 
Decontamination  leader  and  the  Decontamination  Teams  themselves.  The 
leader  and  team  captains  should  become  familiar,  prior  to  a  nuclear 
attack,  with  the  unpaved  terrain  for  which  decontamination  is  planned , 


Coaposltlon  of  the  soil  end  its  reaction  to  moisture  should  be  under- 
stood.  Jjocutiona  free  of  boulders  and  rock,  where  deep  excavations 
for  clean  fill  can  be  aiade.  should  be  noted. 

Figure  4-F  summarises  the  earth  compositions  discussed  in  this  chapter 
and  relates  them  to  applicable  ««thods  of  decontamination.  Earth  com¬ 
position.  as  well  as  surface  condition  and  vegetation,  can  vary  greatly 
even  a  ssmII  area.  Cosdiinations  of  methods,  therefore,  will  often 
be  required  to  decontaminate  a  natural  area  completely. 


iac#  fiv,* 
kt |’■aiv i 'iM ,  ' ■’■'f h«  ,t.fe t.s c 
'iwtlwfij*;  ■ars'. 


T'.J’i''?  * 


X, 


5 . 1  Cold  Weather  In  the  United  States 


Figure  5-A  shows  the  portion  of  the  United  States  which  experiences 
below  freezing  teraperaturea  at  least  ten  percent  of  the  tine  during 
December,  January,  and  February.  It  also  shows  the  area  that  re¬ 
ceives  one  or  more  measurable  snowfalls  each  year.  This  figure  lllus 
strates  that  a  very  large  percentage  of  the  country  is  affected  by 
cold  weather,  and  that  consideration  of  the  effects  of  cold  weather 
arc  important  to  a  high  percentage  of  Decontamination  planners. 

The  presence  of  below  freezing  temperature  increases  the  difficulty 
of  decontamination  operations.  The  addition  of  snow  and  ice  still 
more  seriously  affects  and  limits  the  procedures  which  can  be  used 
effectively.  As  with  normal,  peacetime  activities,  however,  planning 
and  preparation  can  be  of  great  help  In  minimizing  the  increased 
difficulty  due  to  weather. 

5.2  The  Effect  of  Cold  Weather  on  Decontamination 

The  specific  effects  of  cold  weather  on  decontamination  can  be  , 
grouped  in  the  following  four  categories: 

1.  Freezing,  snow,  and  ice  increase  the  difficulty  of  removing  fall¬ 
out  particles.  ' 

2.  The  techniques  are  sufficiently  difficult  to  require  special 
training  for  the  teams. 

3.  Equipment  requires  special  maintenance  provisions  -  anti-freeze, 

winter  lubrication,  chains  or  snow  tires,  etc.  It  is  subject  to 
motor  starting  troubles,  and  consumes  n»re  fuel  than  in  waiia 
weather.  * 

The  teams  and  equipment  are  limited  ,to  sloye.r  rates  of-  advance¬ 
ment  and  require  more  frequent  rests  and  servicing. 

5 . 3  Cold  Weather  Equipment  Care  ^  ^ 

Since  the  use  of  motorized  equipment  is  of  vital  ir^'sortance  to 
successful  decontamination,  it  is  imperative  that  the  maintenance 
personnel  have  their  vehicles  in  winterized  condition  before  the  first 
freeze,  and  before  the  nuclear  attack.  Special  cold  weather  equipment 
and  supplies  should  bo  available,  such  as  skid  chains,  ballast  for 
traction,  sand  or  cinders,  rock  salt,  light  lubr’icants,  booster  cables 
battery  chargers  and  spare  batteries,  and  extra  anti-freeze. 


Figure  5-A  COLD  WEATHER  IN  THE  UNITED  STATES 


5.4  Weather  Data 


In  order  to  determine  if  cold  weather  preparation  is  necessary, 
the  Zone  Decontamination  leader  and  his  team  captains  should  bc’’ 
come  familiar  with  the  Weather  Bureau  records  for  the  area  and 
with  the  experience  of  local  nunicipal  and  coiasercial  transport 
and  trucking  operators. 

5.4.1  Ice  >  Freezing  rain  and  sleet  present  the  most  serious  cold 
weather  decontamination  problems.  Fallout  particles  encased 
in  a  layer  of  ice  may  be  very  difficult  to  remove. 

In  areas  where  ice  is  apt  to  occur  and  stay,  the  Zone  Decon¬ 
tamination  leader  should  make  certain  his  teams  are  especially 
well  prepared  to  carry  out  decontamination  operations  under 
icy  conditions.  ■ 

5.5  Cold  Weather  D«cont.imination  Methods 

The  many  combinations  of  time  of  fallout  arrival,  time  of  pre¬ 
cipitation,  and  temperature  pattern  can  result  in  a  wide  variety 
of  decontamination  problems,  requiring  a  wide  variety  of  solutions. 

In  order  to  cover  the  whole  subject  of  cold  weather  decontamination 
in  this  chapter,  the  cotobinations  are  separated  into  five  general 
classes  of  conditions. 

5.5.1  Condition  1  -  Loose  Fallout  Lying  on  a  Hard  Frozen  Surface  - 
This  condition  may  result  from  the  occurrence  of  the  fallout 
event  following  a  dry-cold  period  where  all  of  the  surfaces 
are  frozen  but  clean.  It  may  also  result  from  the  deposit  of 
fallout  on  packed  snow  or  Ice.  In  all  cases,  in  Condition  1, 
no  precipitation  follows  the  fallout  event,  and  the  temperature 
remains  below  freezing  throughout  the  period. 

The  choice  of  decontamination  method  must  be  guided  by  the  facX 
that  the  frozen  surface  is  extremely  hard,  thus  eliminating  the 
use  of  bulldozers  or  other  equipment  that  pick  up  or  push  away 
the  surface.  In  addition,  methods  utilizing  water  may  not' be 
effective  since  the  surface  temperature  may  freeze  the  run-off 
water  and  trap  the  particles  before  they  reach  the  drainage  points. 

Mechanical  sweepers,  vacuum  sweepers,  and  manual  sweeping  methods 
are  not  seriously  affected  by  the  low  temperature  and  ate  recommended 
when  tne  ground  is  frozen  hard  and  the  fallout  particles  are  loose. 


5.5.2,  Condition  2  -  Fallout  Enc*«ed  in  •  Layer  of  Ice  -  This  condition 
can  result  If  fallout  is  followed  by  a  freezing  rain,  or  if 
the  fallout  particles  fall  on  an  Iced  surface  which  subsequently 
melts  and  re> freezes.  The  major  problem  Is  that  the  fallout 
particles  are  encased  in  the  ice.  In  order  to  remove  the  partiyli 
the  ice  must  be  removed  as  well. 

The  methods  available  for  removing  ice  entrapped  fallout  are 
extremely  limited  in  application.  It  is  possible  that,  if  the 
ice  layer  is  thin,  the  temperature  not  too  cold,  and  with  good 
slope  and  drainage,  firehosing  nay  melt  the  ice  and  remove  the 
particles.  The  slope  required  for  fast  drainage  will  present.' 
a  hazard  to  the  operations  of  the  Decontamination' Team.  .  Rock 
salt  may  assist  in  melting  the  ice  so  that  firehosing  is  more 
easily  accomplished. 

Another  method  which  can  be  used,  is  manual  ice-chopping.  The 
method  is  extremely  alow  and  should  be  used  on  small  areas  where 
other  laethoda  are  not  available.  Ice-choppers  should  not  be  used 
on  roof  surfaces  since  damage  to  the  roofing  material  can  result 
In  leakage  of  water  and  fallout  particles  into  the  building. 

The  problem  of  removing  ice  layers  from  the  roofs  of  buildings 
can  be  reduced  if  the  internal  heating  system  is  used  to  raise 
the  temperature  inside  the  building  to  a  point  where  it  will 
melt  the  Ice. 

5.5.3  Condition  3  -  Loose  Fallout  on  a  Hard  Frozen  Surface,  Covered 
By  a  Layer  of  Snow  -  This  condition  Is  similar  to  Condition  1 
except  that  In  addition  to  removing  the  fallout  particles,  the 
snow  layer  must  also  be  removed.  It  will  result  from  the  accumu¬ 
lation  of  fallout  particles  on  frozen  ground,  packed  snow,  or  ice, 
followed  by  a  snowfall.  The  temperature  throughout  the. entire 
period  remains  below  freezing. 

The  choice  of  decontarainatfon  method  is  dependent  upon  the  depti. 
of  snow  cover.  For  depths  of  less  than  three  inches,  H  may  be 
possible  to  hose,  if  sufficient  slope  and  drainage  are  available 
to  carry  the  volume  of  run-off  without  re-freezing. 

Mechanical  sweepers  and  vacuum  sweepers  can  be  vised  where  the 
depth  of  snow  is  not  greater  than  about  two  Inches.  Hopper I 
rapidly  and  require  emptying  at  frequent  intervals  when  the  snow 
is  deep.  Manual  sweeping  is  also  possible.  Snow  accumu lat ioti 
ahead  of  the  operators  can  be  removed  with  hand  shovels  and  wheel¬ 
barrows  or  trucks.  Sweeping  will  be  most  effective  when  the  depth 
is  shallow  and  the  snow  is  dry. 


Snow  plows,  motor  graders,  scrapers,  and  other  machines  that 
scrape  or  pick  up  the  snow  may  be  useful  for  removing  the 
snow  cover.  They  cannot  cut  into  the  frozen  surface  to  re¬ 
move  the  fallout,  which  must  be  done  by  mechanical  or  hand 
sweeping  or  firehosing. 

5.5.4  Condition  4  -  Fallout  Particles  Entrapped  in  ice.  Covered  by 
a  Layer  of  Snow  -  This  is  a  combination  of  Conditions  2  and  3 
which  further  complicates  the  problem  of  decontamination.  It 
may  result  if  fallout  is  followed  by  a  freezing  rain,  which 
in  turn  is  followed  by  snow;  or  if  the  fallout  particles  fall 
on  an  iced  surface,  which  subsequently  melts,  re-freezes;  and 
then  receives  a  snowfall.  ‘ 

If  the  ice  layer  is  thin  and  the  snow  cover  shallow,  firehosing 
may  be  useful  as  a  decontamination  method.  In  this  situation, 
the  problem  of  roof  decontamination  may  be  alleviated  by  raising 
the  internal  temperature  of  the  building  to  assist  in  melting 
the  ice  and  snow  on  the  roof. 

If  the  ice  layer  is  covered  by  deep  snow,  it  will  be  necessary 
to  remove  the  snow  prior  to  decontaminating  the  iced  surface. 

Snow  removal  may  be  effected  by  snow  plows,  motor. scrapers, 
hand  shoveling,  etc.,  in  accordance  with  the  size  of  the  area 
the  depth  of  the  snow,  and  the  equipment  available.  Once  the 
ice  layer  has  been  exposed,  the  decontamination  of  the  surface 
can  be  accomplished  by  salting  the  surface,  firehosing,  ice¬ 
chopping,  or,  in  the  case  of  roofs,  elevating  the  infernal  build¬ 
ing  temperature. 

5.5.5  Condition  5  -  Fallout  Particles  Intermixed  with  Snow  -  This 
condition  results  from  fallout  occurring  during  ot  after  a 
snowfall.  The  fallout  can  be  intermixed  throyghout  i.he  entire 
depth,  occur  at  any  level  within  the  depth,  or  it  can  lie  en¬ 
tirely  on  the  top  surface.  • 

The  taajor  considerations  for  decontaminat  ing,  areas  upon  which 
fallout,  interm.xed  with  snow,  has  fallen  are: 

1.  The  depth  of  the  snowfall 

2,  The  location  of  the  fallout  particles  within  the  depth. 

As  the  depth  of  snow  increases,  the  volume  that  must  be  removed 
increases,  requiring  additional  man  and  equipment  hours. 

The  location  of  the  fallout  particles  within  the  layer  of  snow, 
also  affects  the  effort  required  for  its  removal.  If  all  of  the 
fallout  is  located  on  the  top  surface  of  the  snow,  it  can  be  re-., 
moved  by  skimming  the  upper  few  inches.  As  the  depth  of  the  fall¬ 
out  below  the  surface  increases,  the  volume  of  snow  that  must  be 
removed  likewise  increases. 


The  choice  of  decontamioatlon  aechods  for  depths  less  than 
three  inches  can  be  considered  independently  of  the  location 
of  the  fallout  particles.  Flrehoslng  naty  be  used  to  wash  the 
snov  and  fallout  particles  away,  provided  that  sufficient  slope 
md  draixiage  are  available  to  carry  the  voluxne'  of  run-off  with¬ 
out  danger  of  re- freezing. 

Mechanical  sweepers,  vacuum  sweepers,  or  annual  sweeping  arc 
also  effective,  especially  when  the  depth  of  snov  is  shallow 
and  the  snow  is  dry  and  powdery. 

As  the  d^th  of  snow  Increases,  the  location  of  the  fallout 
particles  within  the  snow  layer  becomes  i»re  important.  Snow 
plows,  motor  graders,  motor  scrapers,  and  other  equipment  that 
scrape  or  pickup  the  snow  from  the  surface  are  effective  as  long 
as  the  particle  location  is  more  than  a  few  Inches  above  the 
ground  surface  so  that  the  blade  can  cut  below  theta.  As  the 
depth  of  particles  below  the  top  surface  decreases,  the  depth 
of  cut  decreases,  resulting  in  the  retaoval  of  leas  snow  and  in 
greater  equipment  speed. 

5.6  toofs  of  Structures 

Roof  surfaces  c  '■  structures  require  special  consideration  for  de¬ 
contamination  in  cold  weather.  The  presence  of  ice  or  snow  on 
sloped  roofs  prevents  standing  or  walking  on  them.  Run-off  water 
from  flrehoslng  operations  may  freeze  and  glaze  roofs.  Drains  may 
plug  with  ice  or  slush  and  prevent  run-off  of  fallout-laden  water. 

When  roofs  are  flat  or  have  low  slopes,  hand  brooming  is  effective, 
if  the  surfaces  are  bare  or  have  only  a  light  covering  of  dry, 
powdery  snow.  The  method  is  slow  but  relatively  safe  for  the  De¬ 
contamination  Team.  Where  the  snow  cover  is  thicker,  hand  shov'eling 
plus  sweeping  will  be  required,  and  greater  earn  must  be  exercised 
to  prevent  slipping  and  falling  on  snow  which  has  packed  under  the 
team  members'  feet. 

On  steeply  sloped  roofs  covered  by  ice  or  snow,  firehose  lobbing 
is  the  only  practical  decontamination  method.  This  method  may  be 
limited  to  temperatures  not  too  far  below  freezing,  since  water; 
freezing  as  it  strikes  the  roof,  will  encase  the  fallout  particles 
in  a  sheet  of  ice  and  prevent  their  dislodgement. 

The  building's  heating  system  can  soraetiraes  be  utilized  to  assist  in 
roof  decontamination.  By  raising  the  internal  temperature  of  the  top 
floor,  the  roof  may  be  heated  to  above  freezing.  This  will  prevent 
glazing  from  run-off  water  and  will  melt  icc  which  has  already  formed. 
Flat  and  low  sloped  roofs  can  then  be  firehosed  safely,  and  steep- 
sloped  roofs  can  be  lobbed. 


HeJiting  of  the  roof  will  be  greatly  accelerated  by  reaoval  of 
any  iotsrior  roof  insulation.  The  roof  tea^eraturs  should  be 
laalntained  high  until  all  decontaaination  has  been  completed, 
to  prevent  refreezing  of  run-off  water. 

Ice-choppers  and  spiked  shoes  should  not  be  used  on  roof  sur¬ 
faces,  as  they  may  cause  leakage  of  water  into  the  building, 
salt  tsay  be  used  on  icy  roof  surfaces  to  assist  melting. 

5.7  Selection  of  Decontamination  Method 


Figure  5-B  is  a  sussaary  of  the  various  condition  categories  and 
of  roof  surfaces  in  tenss  of  the  decontaaination  methods  suitable 
to  then.  Once  the  Zone  Decontaaination  leader  has  aoc«irtalned 
the  weather  and  surface  conditions  in  his  Zone,  this  chart  will' 
be  of  assistance  in  helping  his  select  the  best  cold  weather 
cleaning  methods  for  the  different  surface  areas. 


The  wet  decontamination  methods,  those  involving  the  use  of  water 
as  the  principle  means  of  removing  fallout  particles,  are  grouped 
in  this  chapter.  Team  make-ups,  equipment  riiquirements,  and  oper¬ 
ating  instructions  for  various  application^  are  shown.  The  manual 
and  motorized  methods,  since  they  involve  different  equipment  and. 
personnel  with  different  skills,  are  included  as  separate  sections 
of  the  chapter.  They  will  be  found  helpful  as  operating  instruct¬ 
ions  for  the  Decontamination  Teams  and  may  be  used  Independently 
of  the  Manual  by  removing  them,  or  by  obtaining  separately  print¬ 
ed  pages. 

6 . 2  Principles  of  Wet  Decontamination 

« 

The  wet  methods  are  among  the  most  effective  means  for  decontamin¬ 
ating  hard,  coherent  surfaces,  such  as  roofs  and  pavement,  the 
methods  include  firehosing,  firehose  lobbing,  and  motorized  street 
flushing.  In  principle,  firehosing  and  flushing  rely  on  high 
velocity  water  streams,  which  loosen  the  fallout  particles  and 
accelerate  their  natural  drainage  from  high  areas  toward  low  areas 
and  drainage  points.  Lobbing,  recoasoended  for  steep  roofs,  relies 
less  upon  impingement  velocity  than  upon  the  washing  action  of  the 
water  as  it  runs  rapidly  down  the  steep  surfaces. 

6 . 3  Manual  and  Motorized  Wet  Methods 

Chapter  6  includes  a  section  on  manual  firehosing  and  a  section  on 
motorized  street  flushing. 

The  firehosing  section  contains  the  following  method  application  in 
St  ructions;  ..  , 

1.  Firehosing  -  Tar  and  Gravel  roofs 

2.  Firehosing  -  Roof  Surfaces  Other  Than  Tar  and  Gravel 

3.  Lobbing  on  Roofs 

A.  Firehosing  -  paved  Areas 

5.  Firehosing  and  Hand  Shoveling  -  Natural  Artas • 

6.  Firehosing  -  Cold  Weather 

The  street  flushing  section  contains  instructions  for; 

1.  Conventional  Street  Flusher 

2.  Improvised  Street  Flusher 


HAOIOUKICAL  DECOHTAHIHATKW  OF  MUWICIPALITIgS 


fieesosiik:  team 


WET  DSC(H(rAMINAXI(»i  METHODS 


TEAM  MEMCKSSHIP 


The  ten  should  consist  of  seven  nedbers,  including  s  ceptsin,  eech  able  t6  perfona 
•11  ten  functions.  The  functions  include  connecting  and  handling  high  pressure 
hose  and  high  capacity  vater  puiaps,  cliad>lng  ladders,  and  walk  log  on  roofs.  Men 
arith  such  skills  can  be  iotsnd  in  fire  departsMnts  and  on  board  ships.  The  indi¬ 
vidual  functions,  to  be  assigned  as  required,  are: 


Nozzle  BMin  (2) 


-Handles  nozzle  and  directs  high  velocity  spray  on 
surfaces  to  be  cleaned 


Hose  man 


-Handles  and  moves  high  pressure  hose 


pump  Bian 


-Makes  connections  to  hydrant,  pump,  and  lines  and 
operates  high  pressure,  high  capacity  pump 


Shovel /Wheelbarrow  man  -picks  up  ac^tnaulations  of  gravel,  dirt,  and  slush; 

keeps  drains  clear;  and  removes  '*hot  spots".  ' 


Vehicle  driver 


-Tows  the  2-1/2  inch  hose  over  large  areas  and  trans- 
orts  team  and  equipment  to  work  sites. 


EQUIPMEKT 


The  team  should  be  prepared  to  handle  a  variety  of  Jobs  without  additional  help, 
including  paved  areas,  rock  outcroppings  in  parks,  and  both  flat  and  steep  roofed 
buildings. 


The  required  equipment  for  a  seven  man  team  is  as  follows: 


1.  One  300  gpm  pump  with  2-1/2  inch  firehose  connections,  to  maintain  constant, 
adjustable  nozzle  pressure  of  40  to  130  psi  -  For  Zones  ^ich  rely  on  ponds 
or  streams  for  fire  fig!iting  water,  the  pump  should  be  suitable  for  drawing 
water  from  these  sources.  ;> 


2.  Two  lengths  of  2-1/2  inch  firehose,  for  pump  suction  and  discharge.  .  The  hose 
lengths  should  be  sufficient  to  reach  any  part  of  the  Zone  from  a  water 
source  and  to  carry  to  the  roof  of  any  building. 


3.  One  2-1/2  inch  by  1-1/2  inch  by  1-1/2  inch  "Y"  fitting 


Two  lengths  of  1-1/2  inch  firehose 


5.  Two  standard  fire  nozzles  with  5/8  inch  orifices 


6.  Two  long  handled  shovels 


7.  One  wheelbarrow 


Ladders,  ropes,  pulley  blocks,  etc.,  for  gaining  access  to  roofs  of  buildings; 
prybars  and  other  tools  Co  retaove  gutters  and  dralnspouts 


Wrenches,  other  tools,  spare  equipment,  extra  fuel,  etc.,  necessary  to  connect, 
operate,  and  field  n»aintain  the  decontamination  gear 


10.  One  jeep  or  other  vehicle  to  transport  the  team  and  equipment  and  to  tow  the 
2-1/2  inch  hose  line  during  decontamination  of  large  areas^ _ 


TtAM 


AMXHATZON  miWOS 


r*ge  2  of  8  I  my  1?6A 


WttiicifU  Of  opouxioii 


firi^ioalsg  tttilisaea  th«  force  of  •  high  velocity  water  Jet  to  dla Lodge  and  woah 
mmj  radioactive  fallout  part  idea.  It  la  a  oaoual  operatioa  and  la  eapeclally 
uaeful  oa  roofa  and  other  aurfacea  which  cannot  be  decontaainated  by  aechanicar 


Pirdioaing  can  beat  be  used  for  decontaalnat ing  the  following  typea  of  aurfacea: 

1.  loofe 

2.  Paveawnt,  eapeclally  aaall  or  irregular  areaa  containing  obatructlona 

3.  1iaahing->do«fa  gnttera  and  fluahing  draina  after  aiotorlzed  atreet  floahlng,, 

4.  txpoaad  rock  fonaationa,  aaaiated  by  hand  ahoveling  where  earth  depoaita 
are  acattcred  in  and  around  the  rock  outcropplnga 

S*  fare  and  lightly  anow  covered  frozen  ground,  eapeclally  aMll  or 
irregttlar  areaa  containing  obetzoctiona 


FitwMaittg  equipneot  haa  the  advant^e  of  being  readily  available.  Ita  flexible 
character  penaita  it  to  be  traaaported  aaaily  on  the  ground,  carried  to  roof-top 
by  ladder,  and  aoved  ^oot  on  the  roof  aurface.  The  n^thod  ia  particularly 
effective  in  dacontaadnating  around  obatraetiona.  Although  operationa  at  roof-top 
level  are  hasardooa,  the  technical  skilla  required  for  firehoae  decontaaination 
arc  not  difficult  to  laam.  and  inexperienced  worfcera*  cni  be  trained  cuicklv. 


Firehoaing  operetions  ere  begun  by  settiiqt  up  the  puap,  connecting  the  auction 
line  free  the  hydrant  or  other  courec,  connecting  the  diacherge  line  to  the  '*Y*' 
fitting,  end  connecting  the  branch  lines  froe  the  to  the  nozzles. 

Cleaning  starts  at  the  hi^cat  point  and  proceeds^  downward  toward  the  drains  or 
edges.  Drains  should  be  checked  end  kept  deer.  Movable  obatructlona,  including 
roof  gutters  and  tiabara  used  as  buapera  in  parking  lots,  should  be  reaoved. 

Firehoaing  requires  high  pressure  water  to  be  effective,  especially  on  flat. or 
low-sloped  surfaces.  The  ateeper  the  slope,  the  leas  iaq>ortant  water  velocity 
becones. 

The  strena  should  be  directed  at  the  surface  15  to  20  fedc  away.  To .dislodge)^ ; 
particles  fro*  crevices  and  around  obstacles,  this  distance  aay  be  shortened. 

When  the  accunulation  of  loose  sMterial  ahead  of  the  streaa,  including  fallout 
particlea,  becoMs  exceaaive  and  difficult  to  move  by  the  force  of  the  water.  It 
should  be  picked  up  by  hard  shovel  and  carried  away  in  a  wheelbarrow  or  other 
conveyance,  (Figure  6-A).  , 


RADIOLOGICAL  DKO*frAHIMATIOIf  OP  MUNICIPALITIES 


PIREHOSIMC  TEAM 


GEHERAL  IKSTRUCTIOHS  {continued 


WET 


P*Be  3  o 


TION-METHCa>S 


Me 


"Hot  spot*”  resaining  after  decontamination  arc  located  either  visually  or  by 
radiation  instruments  and  marked.  The  team  should  clean  these  up,  either  by  . 
further  firehosing  or  by  shoveling  or  sweeping.  Drains  and  gutters  should  be 
flushed  after  completion  of  surface  decontamination.  Trenches  and  sumps,  dug  to 
receive  run-off  water,  should  be  backfilled. 

Contaminated  debris  and  soil,  shoveled  into  the  wheelbarrow,  should  be  duisped  at  a 
pre-selected  site.  This  should  be  downwind  and  preferably  behind  a  natural  or  pre¬ 
pared  barrier  or  into  an  excavated  ditch. 

It  is  expected  that  tBalnten^nce  cre%#s,  coi^osed  of  personnel  other  than  members  of 
the  Decontamination  Teasm,  will  repair  and  service  equipmmt  dicing  hours  when  the 
teams  are  off  duty.  Hoviever,  each  team  is  dependent  on  the  reliable  functioning  of 
its  own  gear  and  should,  therefore,  make  certain  that  it  is  kept  .in  perfect  condition 
and  has  sufficient  fuel,  oil.  water,  etc.  for  each  day's  operation. 


SAFETY  COWSlDERATIOilS 

Electric  power  lines  -  Before  starting  firehosing,  cut  all  electrical  power  to  build¬ 
ings.  Do  not  play  water  on  power  lines  and  transformers.  These  may  be  activated  and 
can  cause  electrocution  of  team  members  and  damage  to  equlpssent.  . 

goof  decontamination  -  Ladders,  rope  lines,  etc,,  should  be  checked  for  condition 
prior  to  use.  Roof  surfaces,  eaves,  overhangs,  gutters,  and  other  roof  features 
should  be  checked  for  strength  prior  to  placing  equipment  or  personnel  on  them. 

Steep  and  slippery  roof  ^.jrfaces  require  special  precautions  to  prevent  falls. 
Securing  of  ladders  sMty  oe  necessary  for  personnel  safety.  Lashing  of  the  hose  may 
be  necessary  to  prevent  ^iplash  and  sliding  of  the  hose  off  of  the  roof.* 

High  Velocity  water  -  High  pressure  hose  streams  directed  against  windows,  louvres,-, 
ventilators,  brittle  roof  tile,  etc.,  can  cause  damage.  Such  streams  directed 
against  personnel  can  cause  serious  injury.  On  roofs,  workers  struck  by  firehose 
streams  nay  lose  their  balance  and  fall  off.  Nozzles  should  not  be  aimed'  directly 
at  the  contaminated  surface,  as  this  will  splatter  the  particles  in  all  directions, 
back  over  the  area  already  cleaned,  on  fellow  team  members^ 'and  on  the  ndzzle  holder 
hiaiself.  (See  Figure  6-B) 


APPT  ICATIONS  OF  FIREHOSE  DECOKT AMI  NATION 


The  following  pages  contain  specific  instructions  for  six  applications  of  firehose 
decontaminat ion  which  the  team  may  be  called  upon  to  perform.  These  instructions 
should  be  considered  as  supplemental  to  the  general  instructions  and  safety  consider¬ 
ations  discussed  above. 


FIREHOSING  -  TAR  AND  GRAVEL  ROOFS  (Figure  6-C) 


Special  Coaments  -  T*r  and  gravel  roof  surfaces  differ  from  other  roofs  in  the 
amount  of  loose  material  that  will  accuaxtlate  in  front  of  the  firehose  stream.  The 
loose  gravel,  intermixed  with  fallout  particles,  will  pile  up  to  8u.;h  an  extent  that 
it  will  require  periodic  removal  by  hand  shoveling.  This  type  of  surface  Is  tsott 
commonly  found  on  flat  roofs.  However,  It  will  also  be  found  on  low  slopes,  up  to 
about  3-on-12.  The  flatter  the  slope,  the  more  loose  gravel  will  accumulate  on  it, 
and  the  more  frequently  the  accuimiljitt ion  will  require  rei^val  by  shoveling. 


lOLOcicAL  DEComrAMiiiAnoif  or  KrniapALrriEs 


PItESOSIHS  TEAM 


WET  0ECOHTAKISAT1OK  METHODS 


Hay  1964 


piuaosiic 


CRAVlt  lOOFS  (concltated 


A  Kwlificatlon  of  th*  tnr  ««d  gravel  roof,  lAillch  My  require  epeclel  treetfsent  for 
decontMiloation,  le  the  loose  Mrble  chip  roof.  This  type  of  surface  Is  popular  In 
the  Southwest  atwl  Is  also  being  used  on  new  structures  In  other  the 

country.  Basically  It  Is  a  tar  and  gravel  roof,  of  l-on-12  or  lo%ieri»iope,  with  up 
to  an  Inch  or  «ore  of  loose  a«rble  chips  spread  over  It.  A  awtal  Up  or  gravel 
stop  will  usually  be  foutwl  around  the  edge,  it  la  doubtful  If  flrehoslng  alone  can 
be  used  effectively  on  such  loose  gravel  roofs.  It  Is  recoasaended  instead  that  the 
awtal  gravel  stop  be  bent  down  and  the  roof  shoveled  or  swept  free  of  loose  gravel 
before  flrehoslng.  The  gravel  should  be  deposited  in  s  truck  for  rmoval  from  the., 
ares,  or  in  a  hole  or  trench  for  covering  with  clean  earth. 

Procedure  ■  ■  ,  ■ 

1.  Check  drains  for  clogging,  reBK>ve  gutters,  and  bend  down  gravel  stops, 
where  necessary,  for  adequate  drainage.  Provide  for  reanval  or  covering 
of  fallout  washed  froai  the  roof  edges  onto  the  ground.  Dig  drslnage 
trenches  or  suaps  es  required. 

“e  * 

2.  Set  up  pump  end  hose  lines. 

3.  Divide  roof  into  quadrants  and  begin  hosing  froai  high  points  down.  Adjust  ( 
pressure  to  120  psi. 

4.  Protect  Interior  drains  end  valleys  froa  accusMlation  of  loose  gravel,  to 
prevent  clogging.  Icaovc  gravel  and  fallout  particles  by  hand  shovel  and 
wheelbarrow  at  they  build  up.  One  aan  with  shovel  end  wheelbarrow  will  be 
required  to  keep  up  with  each  firehose  noatle. 

5.  Flush  drainage  systca  after  flrehoslng. 

6.  Clean  up  **hot  spots”. 

7.  Backfill  trenches  and  suaps  on  the  ground. 

late  of  Operation  -  The  flrehoslng  teaa  should  a  tvsnee  at  approxlnately  250  a^uare 
feet  per  alnute,  not  Including  set-up  or  novlng  tlaw,  or  rest  periods.  This  rate 
will  vary  with  the  nuaber  of  obstructions,  the  quantity' of  loose  gravel,  and  the 
aaount  of  fallout.  "  I 


FIREHOSIMG  - 


I 

Special  Coments  -  Flrehoslng  should,  in  general,  be  Halted  to  roofs  with  slopes 
below  3-on-12.  Surfaces  other  than  tar  and  gravel,  for  such  roofs,  will  Include 
pronenade  tile,  exposed  concrete,  loacadaa  roll-roofing,  sheet  aetal,  shingle  and 
tile.  Little  loose  nacerlal  will  be  encountered,  and  shovels  and  wheelbarrows  will 
not  be  required,  except,  perhaps,  on  flat  roofs  of  very  large  area. 


Procedure 


Check  drains  for  clogging,  remove  gutters  where  necessary  for  adequate 
drainage.  Provide  for  reaoval  or  covering  of  fallout  washed  froni  the 
roof  edges  onto  the  ground.  Dig  drainage  trenches  or  sui^s  as  required. 
Set  up  pump  and  hose  lines.  Adjust  pressure  to  120  psl. 


RADIOLCGICAL  DEtOKTAKIRATlOIf  OF  MJIflClPALITIES 


FIKEaOSING  TEAM 


UET  DBC(»frAMINAT1.0lf  HSTHODS 


T» 


niEHOSING  -  ROOF  STRUCTURES  OTHER  THAN  TAR  AND  GRAVEL  (continued) 


3.  Divide  roof  into  quadrants  and  begin  hosing  from  high  points  down.  Direct 
hose  with  the  lap  to  avoid  lifting  shingles  or  lapped  sheets  and  driving  V 
particles  under  thea.  (See  Figure  6-B) 

4.  Protect  interior  drains  and  valleys  from  accusulatioh  of  debris  and  fall¬ 
out,  to  prevent  clogging.  If  accuaoulation  becomes  ei^essive,  remove  by 
hand  shoveling. 


5.  Flush  drainage  system  after  firehosing. 

6.  Clean  up  "hot  spots" 

7.  Backfill  trenches  and  sumps  on  the  ground. 

Rate  of  (deration  >  The  firehosing  team  should  advance  at  approxlisately  230  squf^^i^e 
feet  per  minute,  not  including  set-up  or  sarvlng  time,  or  rest  periods.  This  rate 
will  vary  with  the  number  of  obstnictiona,  the  type  of  surface,  the  slope,  and  the 
asKMnt  of  fallout. 


LOBBING  ON  SLOPED  ROOFS  (Figure  6  , 


Special  Comments  -  Lobbing  has  two  distinct  advantages  over  other  sMithods  of  rooj| 
decontamination.  First,  it  permits  the  team  to  operate  on  the  ground  and.  avoid 
the  hazards  created  by  structurally  weak  roofs  and  sloping,  slippery  surfaces. 
Second,  the  set -up .moving,  and  take-down  tiaw  are  greatly  reduced.  'Although  the 
rate  of  cleaning  is  somewhat  slower  than  that  of  firehosing,;  the  total  .time,  in¬ 
cluding  preparation  and  dismantling  of  equipment,  will  be  little  longer. 

In  general,  lobbing  should  be  used  only  on  roofs  with  slopes  greater  than  3-on-l’2. 
Cutters  end  down  pipes  may  tend  to  clog,  particularly  where  fallout- .Is  heavy. 

Since  the  team  will  be  on  the  ground,  the  first  warning  will  be  overflowing  gutters. 
It  is  recommetvled,  therefore,  that  gutters  be  removed  prior  to  beginning  the 


lobbing  operation. 

The  firehose  stream  should  be  aimed  above  the  roof,  falling  back  like  rain,  and 
washing  down  the  slope.  The  usual  surface  construction  will  be  shini^^es,  slate, 
tile,  roll-roofing,  or  sheet  metal.  It  is  important  to  avoid  ajjaing  up  the  slope 
and  lifting  the  shingles,  driving  fallout  under  them.  The  washing  action  should 
start  at  the  high  point  or  ridge  line  and  progress  down  toward  the  edges. 

The  teara  should  stand  a  safe  distance  from  the  building  to  avoid  spld$h  from  the 
contanlaar.c  being  washed  from  the  roof.  If  this  is  not  possible,  use'ff  a  pro¬ 
tective  barrier  or  shield  is  advised.  A  trench  should  be  dug  under  tfie  roof  edge, 
to  collect  the  contaainant  and  to  protect  the  team  tsenbers  from  drainage.  , 

Flush  any  splashed  contaminant  from  the  building  side  after  finishing  the  roof. 
Avoid  driving  fallout  particles  under  shingles  or  clapboards; 

p  roc  €  du  re 

1.  Set  up  pump  and  hose  lines.  Adjus'  pressure  to  carry  water  above  roof, 
Renxjvc  gutters  and  down  pipes. 


nmaosiMs  team 


UBT  I^BCOHIAMIBATIOK  HSTHOOS 


P 


lAOIOLOCICAL 


lOBIRC  OH  SLOPIO 


3.  Trench  grtmnd  under  roof  edges  and  dig  suiap. 

4.  With  two  hose  lines  and  nosslc^,  begin  at  cq^posice  ends  of  the  roof  or 
on  s^arate,  adjacent  roofs. 

5.  Direct  the  water  streaai  so  that  it  falls  onto  the  roof  at  the  hi^  point 
or  ridge  line  and  the  water  runs  down  and  off  the  roof  edge.  When  run- 
off  appears  clear,  aenre  the  stream  along  the  ridge.- 

6.  Clean  ”hot  spots"  by  additional  hosing. 

7.  Flush  building  side. 

8.  Backfill  the  trench  and  sump. 

’  •!> 

Btte  of  OpeCTtiott  «  The  lobbing  operation  should  clean  the  roof  at  ’approximately 
iOO  square  feet  per  minute.  This  rate  does  not  include  set-^p  or  moving  time,  or 
rest  periods  for  personnel.  The  rate  will  vary  with  the  roof  slope,  compos ic-lon, 
and  amount  of  fallo^it. 


nKmosiRc  * 


teeci*!  CoiMients  -  Firehosing  of  pavement  will  usually  be  confined  to  ssaII  areas. 
Chose  sdtlck  are  narrow  and  irr^larly  shaped,  and  those  ^ich  contain  mjraerous 
obscntccioos,  iijtorised  flushing  will  be  used  for  large,.,  unobstructcKl  areas. 

If  firehoaing  must  be  used  for  large  or  Icag  areas,  the  operation  will  be  greatly 
helped  by  dragging  the  heavy  2-1/2  Inch  main  hose  with  the  Jeep,  and  relieving  the 
hose  and  nosxle  men  of  all  but  the  shorter  lengths  of  1-1/2  inch  branch  hoses. 

If  the  accumulation  of  d^ris  and  fallout  particles  becomes  large,  it  should  be 
removed  by  hand  shovel  and  wheelbarrow.  On  very  dirty  paved  areas,  one  shovel  and 
tdieelbarrow  man  will  be  needed  to  keep  up  with  one  noztle  man. 

Procedure  - 

1.  Check  drains  prior  to  decontamination  to  taake  sure  they  are  not  clogged. 
DIR  trenches  sad  sumps  at  edges  of  pavement  If  drainage  is  inadequate. 

2.  Set  up  punp  and  lay  out  hose  Lines.  Adjust  pressure  to  75  psij. 

3.  Begin  firehosing  at  the  high  point  of  the  slope  and  proceed  downward, 
working  toward  the  drains  or  edges. 

4.  Kozzlc  men  advance  side-by-side,  pushing  the  contaminant  ahead  of  then; 
Avoid  washing  excess  amounts  of  dirt  and  debris  into  drains.  Rcawvc  by 
hand  shoveling. 

5.  On  large  areas,  pull  the  heavy  2-1/2  inch  hose  by  jeep, 

6.  Clean  up  ’’hot  spots’’  by  additional  hosing  and/or  shoveling. 

7.  Flush  drains  after  decontaminating  area.  '  .»* 
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8.  Backfill  trenches  and  sunps. 

Rate  of  Operation  >  The  firehosing  tcan  should  advance  at  approxl»ateljr  185  square 
feet  per  Kinute,  not  including  set-up,  taoving,  or  resting  tlae,.  This  rate  vill 
vary,  depending  on  the  type  and  condition  of  the  surface,  the  aaount  of  .fallout  and 

debris,  and  the  distance  between  drains. _ _ _ _ , _ 

FIRBK)SIHS  AMD  HAND  SHWEL  -  HATURAL  AXEAS 

Special  Oosments  -  Where  exposed  rock  fomations  are  encountered,  with  only  soall 
aackunts  of  earth  cover,  fir^osing  assisted  by  hand  shoveling  will  be  effective. 

The  soil  deposits  are  reaoved  first,  by  shovel  and  wheelbarrow,  followed  by  washing 
with  the  firehose. 

As  the  natural  rock  surface  is  usually  rough,  containing  fissures  and  cracks,  'this 
application  will  be  slow  coaapared  with  other  firehosing  operation.  However,  the 
only  other  feasible  method,  covering  with  clean  earth,  is  both  less  effective  and 
slower  still,  especially  in  locations  %ihere  notorized  equipment  cannot  be  used. 

Due  to  the  roughness  of  the  rock,  the  hose  should  be  direcCed  so  that  the  water 
stream  strikes  the  surface  eight  Co  ten  feet  away.  Care. should  be  exercised  to 
avoid  splashing  other  team  members  and  recontaminaclng  already  cleaned  areas. 

Procedure 

1.  Select  and  prepare  dump  site. 

2.  Remove  all  large  deposits  of  soil.  Haul  Co  dump  site.  . 

3.  Prepare  for  drainage  of  run-off  water,  digging  trenches  and  sumps  at  low 

side  of  rock  formation,  if  necessary.  .' 

A.  Set  up  pump  and  hose  lines.  Adjust  pressure  to, 75  psi.  '  ' 

5.  Begin  firehosing  operation  at  high  point  and  work  downward  to  low  point. 

6.  Clean  up  "hot  spots”  by  addicicnal  hosing.  '*  ..  ,  .  I 

7.  pick  up  and  haul  away  contaminated  soil  at  edge  of  rock  fortsation  where 
water  run-off  has  carried  fallout  particles,  or  backfill  if  trenches  and 
sumps  have  been  used. 


t  Rate  of  Operation  -  The  rate  is  totally  dependent  upon  the  peculiarities  of  the 
I  area  and  the  amount  of  fallout.  The  most  important  factors  are  Che  aaount  and 

j  distribution  of  soil  cover  and  the  roughness  of  the  rock  surface. _ 

I  firehosing  -  COLD  WEATHER 

Special  Cocoents  -  The  firehosing  team  will  seldom  be  required  to  clean  large, 
smooth  areas,  as  the  method  is  slow  compared  with  tsechanized  methods. 


The  use  of  firehosing  in  winter  depends  upon  the  temperature.  In  very  cold  weather 
the  water  will  freeze,  trapping  fallout  in  a  sheet  of  icc. 


1 - - - - - - - 
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FimoSlHG  -  COLD  UBAIHBX  (cootimedj 

Aa  a|»plicatloa  of  salt  to  Icy  area*  coatainlng  entrapped  fallout  particles  will 
aelt  the  surface  and  assist  in  washing  away  the  contaainant. 


lister  should  not  be  allowed  to  stand  in  the  pusip  or  hoses  for  sore  than  short 
periods  of  tiae,  to  prevent  freezix^  of  the  liiMM.  They  slunild  be  drained  after 
coi^letlon  of  each  operation,  unless  a  new  operation  is  to  be  started  1  mediately. 

loof  surfaces  can  be  decontaninated  in  winter  by  firehMing,  especially  if  the 
building  heating  sjrsten  can  be  utilised  to  raise  the  roof  'teuperature.  Lobbing  is 
rscoaawndrd  for  steeply  sloped  roofs.  On  low-sloped  or  flat  roofs,  quick  run-off 
anst  be  achieved  before  the  water  freeses,  unless  internal  heating  is  possible. 

Bard-frosen  ground  cannot  be  trenched  and  will  require  decontaaination  iErdn  the' 
run-off  water  and  its  load  of  particles. 

procedure 

•  4 

Check  end  clean  drains  prior  to  decontamination.  Remove  roof  gutters. 

Heat  roof  surfaces  by  raising  internal  building  t'c^erature.  Remove 
roof  insulation  to  hasten  heating. 

Spread  salt,  if  necessary,  to  melt  ice  layer. 

Set  up  pusq)  and  hose  lines. 

Segin  operation  at  high  point  and  proceed  toward  drains  or  edges. 

Hozxle  men  advance  side-by-side,  pushing  snow  and  contaminant  ahead. 

Sand  will  assist  footing  on  slippery  roofs. 

Protect  sewers  and  drains  from  accusulatlon  by  picking  up  excess  and 
hauling  away.  Water  flow  mst  be  aaintilned  to  prevent  freezing. 

Clean  up  ”hot  spots"  by  additional  hosing  or  by  slioveling.  Use  salt  to 
melt  refrozen  areas. 

Flush  drainage  system  after  firehosing.  ’  r r  ■ 

i'  .  ' 

Drain  hoses  and  pump  after  coeq>letion  of  decontamination  operation. 

r\  •  , 

Rate  of  Operation  -  The  team  should  advance  at  approximately  300  square  feet  per 
minute  on  bare,  frozen  ground,  on  pavement,  and  on  flat  and  low  sloped  roofs.  On 
hard  packed  snow  and  on  salted  icy  surfaces,  the  rate  will  be  approximately  200 
square  feet  per  minute.  Relatively  slight  differences  in  the  condition  of  the 
surface  will  cause  large  variations  in  these  rates.  However,  it  is  important  to 
remember  that  in  cold  weather  firehosing,  speed  is  required  to  prevent  freezing 
and  entrapping  of  the  contaminant  in  ice.  .  ^  , 
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MAWPOWRR 

A  screet  flusher  t*  operated  by  one  «an.  "Hot  spot"  renoval,  however,  requires  the 
additional  service  of  a  firi^osing  team  or  of  a  sweeper-shoveler  and  a  truck  oV 
wheelbarrow  operator.  _  _ _ _ 


EOOIPMKHT 

In  addition  to  conventional  street  flushers  developed  for  peacetime  street  cleaning, 
an  improvised  street  flusher,  utilizing  a  tank  truck,  a  high  capacity  pump,  and  a 
line  of  nozzles  in  a  pipe  header,  has  been  tested  carefully  for  pavement  decontaptin- 
ation.  This  unit  performed  as  satisfactorily  and  efficiently  as  a  conventional 
street  flusher  and.  in  fact,  overcame  some  of  the  drawbacks  of  conventional  flushers 


CONVENTIONAL  STREET 


One  motorized  street  flusher  of  approx iisately  3000  gallons  water  capacity  equipped 
with  a  200  to  SOO  epm  pusn  aiid  two  forward  arid  two  side  nozzles. 


STREET  FLUSHER  (Figures  6-1  and  6-j; 


An  iBq>rovised  street  flusher  can  be  mounted  on  any  available  tank  truck  or  tractor 
capable  of  pulling  a  tank  trailer.  Such  systems  offer  a  wide  range  of  possibilities, 
since  there  is  very  little  size  restriction  in  construction  of  the  nozzle  header.  , 
Satall,  highly  maneuverable,  Jeep  drawn  systems  smy  be  designed  for  sidewalks  and 
ratips.  Extra  large  capacity  systems,  consisting  of  series  of  tank  trailers  drawn 
by  tractors,  can  be  used. 

a 

The  main  objective  of  improvised  flushers,  however,  is  to  supplement  the  simII 
number  of  conventional  flushers  presently  available. 

The  equipment  needed  to  construct  the  improvised  flusher  illustrated,  in  addition 
to  the  truck  or  tractor  and  trailer,  is:  | 

1.  One  500  gpm  pui^  suitable  for  gasoline  engine  drive  or  for  power  take-off  I 
from  the  tractor 


2.  One  8-1/2  foot  length  of  2  inch  standard  galvanized  steel  pipe  drilled  and 

tapped  on  six  inch  centers  for  14  nozzles.  The  pipe  shd'uld  be  plugged  on 
the  ends  and  fitted  with  attachments  for  two  inlet  hoses  and  two;.’idjustraenc 
and  mounting  brackets.  (See  Figure  6-K)  '  '  . 

3.  Fourteen  flat,  jet-type  nozzles.  Spraying  Systems  Company,  Belwood, 
Illinois,  Model  No.  U-40150,  or  equivalent 

V  •  J 

4.  Two  suitable  lengths  of  2-1/2  inch  firehose  with  fittings  to  supply  the 
nozzle  header  pipe 

5.  Suitable  lengths  of  2-1/2  inch  pipe  and  fittings  to  connect  the  tank,  pusnp, 

and  firehoses,  ■  > 
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FUlSHES 


OBCONTAMlNAriON  METHOD 


Motorised  street  flushers  utilise  the  force  of  high  velocity  water  jets  to  dis¬ 
lodge  aod  %njih  mtmy  dirt  and  fallout  particles  froa  paved  surfaces c  A  lat'ge  volume 
of  water  is  carried  in  the  tank,  and  nultiple  spray  nossles  perait  coverage  of  the 
full  vehicle  width  while  the  flusher  noves  forward. 


UKTrmows 

Motorised  street  flushing  is  the  oost  efficient  of  the  paved  area  decontamiaati^n 
cMtthods.  Like  other  wet  aethods,  ho%#ever,  it  is  dependent  upon  slope,  or  crown, 
and  adequate  dreln^e  for  the  reaoval  of  run-off  water.  Also,  in  consoon  with 
other  aotorised  sathods,  its  efficiency  is  inpsired  by  the  presence  of  numerous 
obstructions  and  by  irregularly  shaped  areas. 

Street  flushers  wash  fallout  particles  aod  debris  to  one  side  as  they  move  along. 
In  nultiple  pass  operations,  the  accunulation  of  earlier  passes  oust  be  moved, 
along  with  the  newly  loosened  Mterial.  Street  flushing,  therefore,  is  limited 
to  paved  roadways  of  about  70  feet  width,  where  the  edges 'can  be  reached  in  two  or 
three  peases  froa  the  centerline. 

This  limitation  can  be  applied  also  to  the  distance  between  drainage  points  in 
large  paved,  areas.  Flushers  can  stove  fallout  particles  inward  toward  drains 
located  in  depressions,  in  two  or  three  spiral  passes,  and  effectively  decontamin¬ 
ate  large  areas. 

■V 

Conventional  street  flushers  have  several  drawbacks  for  deepntaminatioh  use.  The 
water  streams  emerge  in  wide-angle  spray  patterns  which  prevent  control  over  t'he 
directions  the  fallout  particles  are  pushed.  The  stream  patterns  are  honuniform  in 
the  direction  of  notion  of  the  vehicle,  and  cause  uneven,  streaked  cleaning.  When 
adjustments  are  made  which  satisfactorily  overcome  these  problems,  one  set  of 
vehicle  wheels  is  outside  the  water  stream  pattern  and  must  track  through  cont;#min- 
ated  material.  ' 


GENKSAL  INSTRUCTIONS 


The  direction  of  motion  of  street  flushers  should  be  such  .that  run-off  water  does  ‘ 
not  drain  back  over  the  surface  just  cleaned.  The  crowning  of  roads  provide^  side 
drainage,  so  fluahlng  can  proceed  both  up  and  down  grade.  On  wider  areas,  motion 
should  be  across  grade,  with  the  water  washing  toward  the  down-grade  side,"  ‘ ’ 

Along  roadways,  in  particular,  the  final  line  of  contaminant  accianulation  will'be 
the  edge  or  gutter.  It  will  be  necessary  to  remove  this  by  flushing  into  storm 
sewer  drains  or  by  shoveling  and  hauling  away  in  wheelbarrows  or  trucks. 


Procedure 


Check  drains  for  clogging.  If  drainage  system  is  inadequate,  dig  trcnche; 
and  sumps  at  edge  of  pavement. 

On  conventional  street  flusher,  set  norrle  orifices  at  1/16  inch, 

'  i 

Set  nozzle  angle  of  attack  with  pavement  at  between  30*  and  45". . 
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4.  On  conventional  street  flusher,  set  front  nozzles  to  match  so  that  water 
jets  impinge  on  pavement  in  an  uninterrupted  straight  line.  This  line 
should  be  canted  at  an  angle  of  30*  to  the  line  of  travel. 

5.  On  iiaprovised  street  flusher,  set  nozzle  header  at  60*  angle  to  the 
direction  of  travel,  so  that  nozzles  point  30*  to  tlie  side. 

6.  Adjust  pressure.  On  conventional  street  flusher,  set  to  maximum.  On 
improvised  street  flusher,  set  for  85  psi  nozzle  prcss\irc. 

7.  Begin  at  centerline  of  road  or  Cop  of  slope  on  larger  paved  area. 

8.  On  roads,  move  along,  parallel  to  centerline,  making  return  trip  on 
opposite  side  of  centerline,  and  shifting  one  spray  pattern  width  (about 
five  feet)  Coward  the  edge  of  each  successive  pass.'. 

9.  On  wide  areas,  move  across  the  slope,  spraying  Coward  the  downhill  side. 

If  the  area  drains  to  an  edge  of  the  pavement,  move  back  and  forth,  shift¬ 
ing  one  spray  pattern  width  downgrade  on  each  pass.  If  the  area  drains 
into  a  centrally  located  drain  hole,  move  around  the  hole,  spiralling  in, 
one  spray  pattern  width,  on  each  circuit. 

10.  If  the  roadside  is  curbed,  straddle  the  curb,  washing  the  gutter  in  the 
downhill  direction  toward  storm  sewer  drain  openings,  or  use  special  side 
nozzles,  if  available  on  conventional  street  flusher. 

11.  clean  "hot  spots"  by  reflushing,  firehosing,  or  shoveling.  • 

12.  Flush  drains  after  decontaminating  pavement.  . 

13.  Backfill  trenches  and  sumps.  .  '  S*. 

*  ■!  •' 

14.  11  road  or  area  is  drained  by  unpaved  ditches,  these  should  be  deconcamin- 
ated  by  filling  with  clean  earth  or  by  a  dry  surface  pick-up  method. 

(See  Chapter  7) 

Rote  of  Operation 


Tlie  conventional  street  flusher,  as  well  as  the  improvised  street  flusher  shown  in 
Figures  6-1  and  6-J  should  advance  at  approximately  2-1/2  miles  per  hour.  This  rate 
will  vary,  depending  mainly  upon  surface  material  and  condition  and  amount  of  fallout^ 


t 


r 

I 


FIGURE  6-G  CONVENTIONAL.  STREET  FLUSHER 


FIGURE  6-H  CONVENTIONAL  STREET  FLU^HER  SHOWING  SIDE  NOZZLES 


FIGUP^  6-1  IMPROVISED  STREET  FLUSHER 


figure  6-J  improvised  street  FLUSHER  showing  600  ANGLE  BETWEEN 

NOZZLE  3AR  AND  LINE  OF  TRAVEL 


Best  Available  Copy 


7.1  Scope 


!Bie  dry  decontamination  methods,  ^ich  use  mechanical  force  rather 
than  vashing  action  to  reraorve  fallout  particles,  are  grouped  in  this 
chapter.  Manpower  and  equipment  requirements  aa  well  as  operating 
procedures  are  shown. 

!nie  cleaning  methods,  for  paved  aaft  hard  frozen  siirfaces,  sure  included 
in  one  section.  15ie  surface  removal  and  cover-over  methods,  mainly 
for  vmpaved  aresis,  are  included  in  a  second  section.  Snowplowing  is 
also  Included  in  this  section. 

Each  method,  bsised  on  type  of  equipment, is  printed  on  separate  pages. 
These  may  be  used  independently  of  the  Manuaa  as  operating  instiruction 
pamphlets,  by  removing  them,  or  by  obtaining  additlonsLl  printed  pages. 

7.2  Principles  of  Dry  Decontamination 

Paved  and  hard  frozen  surfaces  may  be  cleaned  by  sweeping,  either  ' 
manually  or  mechanically.  While  this  principle  is  somewhat  less 
efficient  than  flushing  with  water,  it  can  be  applied  Vaen  water 
under  pressure  is  not  available  and  where  drainage  cannot  be  achieved. 

It  must  be  used  when  temperatures  are  so  low  that  water  will  freeze 
before  it  can  drain  off. 

Natiiral  eu-eas  are  decontaminated  by  removing  the  surface  layer  of 
material,  Including  fallout  particles.  This  can  be  done  manually,  by 
shovel  and  wheelbarrow,  or  mechanically,  "by  scraper,  grader,  bull¬ 
dozer,  etc. 

Contaminated,  unpaved  areas  in  Buffer  Zones  may  be  shielded  sufficiently 
by  plowing  the  surfaces  under.  Both  paved  and  unpaved  surfaces  in 
Buffer  Zones  may  be  covered  with  uncontaminated  earth,  by  shovel,  or 
by  machine. 

7  •  3  Dry  Meth<>:3  Included  in  This  Manual 

Chapter  7  includes  a  section  on  surface  cleaning  Bind  a  section  on 
surface  removal  and  surface  covering. 

The  surface  cleaning  section  contains  iastructlons  for  the  following 
methods  and  equipment: 

1 .  Manual  Sweeping 

2.  Mechanical  Sweeper 

3.  Vacuum  Sweeper 


The  surface  reaorral  section  contains  instructions  for  the  follovlng 
nethods  and  equlpoent: 


1. 

Hand  Shoveling 

2. 

Motor  Scraper 

3. 

Motor  Grader 

k. 

Bulldoser 

5. 

Plowing 

6. 

Snow  Plow. 

7.4  Surface  Cleaning  Methods 

The  surface  cleaning  methods  utilise  hrooras  or  hrushes  to  loosen 
and  sweep  the  fallout  particles.  These  methods  are  limited  to  hard 
surfaces,  such  as  pavement  and  frosen  ground. 

7.5  Surfsuie  Removad  and  CoverjLng  Methods 

Bje  surfau:e  rl'^!moval  and  covering  methods  utilise  eeurth  moving  equipment 
The  top  layer  is  removed,  tvmed  under,  or  covered  over  to  effect 
surface  decontamination.  These  methods,  therefore,  are  limited  to 
areas  which  are  unpaved  and  not  frosen  deeply. 

It  is  desirable  to  raneve  as  little  of  the  surface  as  posslhie  to 
minimise  the  effort  required.  Tests  have  estahllshed  that  a  depth 
slightly  greater  than  the  surface  irregulsurltles  will  effectively 
remove  fallout.  Usually  two  to  four  inches  of  soil  removal  is  suffi¬ 
cient.  Fissures  and  cracks  are  sometimes  deeper,  and  fallout  particles 
in  them  remsdn  after  the  equipment  has  passed.  Uiese  "hot  spots"  can 
be  removed  manuvilly  in  a  subsequent  operation. 

Tuming-under,  to  the  depth  obtainable  by  plowing  or  spading,  about 
six  to  eight  inches,  is  effective  in  Buffer  Zone  decontamination. 
Covering- over,  depending  upon  availability  of  clean  fill,  cam  be 
deeper  amd,  therefore,  still  more  effective. 
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A  two  man  teCai  is  required  for  manual  sveeplng,  one  man  to  sveep  and  ;oftd  to 
handle  the  shovel  and  idseelbarrov.  ’  ' 


BQUIPMaiT 

Long  handled  push  brushes  are  desirable,  used  vith  shovels  and  vheelbarrows  to 
remove  the  contaminant.  Itille  hand  sveeplng  action  Is  not  usually  violent  enough 
to  stir  up  dust,  on  vlndy  days  It  may  be  advisable  to  sprinkle  the  area  vlth 
vater  for  dust  suppression. 

Carpet  sveepers  and  vaaxum  cleaners  (the  latter  req\ilrlng  long  extension  cords) 
pick  up  the  fallwjt  particles  and  do  not  need  help  from  shovelers.  Water  dust 
suppression  should  not  be  applied.  Hoppers  and  collection  bags  are  emptied  into 
vfaeelbarrovs  or  trucks  for  disposal  of  tae  cc^rfcamlnant . _ '  _ 

PRINCIPLE  OP  OPffiATIOM 


This  method  uses  hand  brooms,  carpet  sveepers,  vacuum  cleaners^  etc.,  for  sveep-  ' 
Ing  fallout  particles  from  paved  and  har^  frozen  surfaces.  _ ■ 

LIMTEATIORS 


Manual  sveeplng  is  so  inefficient  that  it  should  be  confined  to  such  minor  duties 
as  "hot  spot"  clean-up  and  cleaning  around  building  entrances,  steps,  etc.  It 
has  the  advantages  that  no  special  skill  is  required  and  equipment  is  available 
in  every  home . . 


RATE  OF  OPERATION 

While  the  operating  rate  for  this  method  is  very  slov,  the  method  will  be  used 
only  on  "hot  spot"  and  very  small  area  clean-up  assignments.  Accordingly,  moving 
and  disposal  time  for  contaminant  loaded  into  the  vheelbarrov  vlll  play  a  major 
role  in  the  overall  time,  and  actual  rate  of  operation  vlll  not  be  significant. 
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Mechanized  sveeplng  Is  a  one  man  operation.  However,  If  the  area  has  mari^t''hot 
spots"  left  after  decontaminating,  due  to  obstructions  or  rou^  and  br^en 
pavetaent.  It  nay  be  desirable  to  clean  these  by  manual  sveeplng  or  other  jnethod. 
The  mechanical  sweeper,  then,  can  go  aa  to  another  large  area. 


BqmPMBWT 

This  method  of  decontamination  requires  a  motorized  street  sweeper,  Wayne*  Model 
450,  or  equivalent,  with  a  58  inch  wide,  natural  bristle  main  broom,  two  Inch 
diameter  gutter  brooms,  and  a  three  cubic  yard  hopp«ir.  , 


PRIMCIPLE  OF  OPHlATIOy 

The  mechanical  sweeper  Is  a  thoroughly  efficient  means  of  decontaminating  large 
paved  or  frozen  areas.  The  fallout  particles  are  mechanically  loosened  by  a  . 
revolving  main  broom  and  deposited  on  a  conveyor  which  carries  them  to  £.  hopper. 
Gutter  brooms  are  available  for  edge  of  the  road  and  curb  decontamination. 

,  / 

Automatic  water  sprinkling  for  dust  suppression,  by  means  of  a  spray  system,  can 
be  applied  as  required.  However,  water  interferes  with  dust  pick-up  and  should 
be  used  sparingly.  Water  should  not  be  used,  of  course,  in  below- freezing  weather 


GHOiAL  msTRuenoss 
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The  dump  site  should  be  selected  In  an  area  which  will  not  require  subsequent^C^ 
decontamination.  It  should  be  downwind.  If  possible,  and  the  shortest  sfife 
distance  away,  to  minimize  travel  time.  The  distance  may  be  shortened  by  dunqplng 
the  contents  of  the  hopper  behind  a  natural  or  prepared  barrier  or  into  an 
excavated  ditch,  which  will  shield  the  cleared  area  frera  Its  radiation.  The  dump 
site  should  be  backfilled  after  decontamination  is  completed. 

ADVANTAGES  AND  UMTEAriONS 


Since  the  fallout  particles  are  collected  In  the  mawAlne's  hopper  and  not  pushed 
along  toward  a  drain  or  collection  point,  this  method  can  be  used  without  regard 
to  slope,  crown,  or  pavement  width.  * 

The  broom  bristles  are  not  stiff  enough  to  cut  into  ice  or  hard  packed  snow.  Thl 
method  is  suitable  for  natural  area  cold  weather  use  only  where  fallout  particles 
lie  on  top  of  bare  frozen  surfaces  or  where  shallow,  dry  snow  Is  encountered. 

The  fallout  particles  collected  In  the  hopper  constitute  a  radiation  hazard  to  thi 
operator.  As  discussed  in  Chapter  1,  Section  1.10,  shielding  of  the  operator's 
seat  should  be  provided. 

PROCEDURE  •  ■  . 


Select  and  prepare  dump  site. 

Begin  operation  at  edge  of  pavement  or  frozen  area  amd  work'back  and 
forth  in  parallel,  overlapping  paths. 

Sprinkle  water  if  surface  is  very  dry  and  dusty  and  temperature  is 
above  freezing.  Only  use  water  spray  If  absolutely  necessary. 


JttSXQZJOOlGlI. 
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macmmat  (contianrtL) 

k»  data  Mp  "hot  qpots*  vlth  — fthanleal  mmwptx  or  ■tonal  TCotping 
5«  BtdcflU  dca^  tlta. 


MOm  OP  OWMglOP 

lha  mapir  aftimnca  at  ^■ata  1-1/2  aaA  2-1/2  allat  per  boor,  depending 

ngpoa  the  toont  of  Alztf  or  otber  looae  aaterlal,  aad  fallout  on  the  surface, 
and  upon  the  sarfaea  aaoothnaea.  Xhlt  rate  does  not  taelnde  tlm  required  for 
tzatval  to  and  fron  the  d»p  site,  or  for  aqnlpaant  aalntenance  and  operator 
rest  periods. 
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MAHPOWER 

Motorized  vacuxms  svceping  Is  a  ons  c'an  operation.  However,  If  the  area  oany 
’’hot  spots"  left  after  decontamlnatlag,  due  to  obstructions  or  rough  and  brokM 
paveasent,  it  may  b*  desirable  to  clean  these  by  manual  sweeping  or  other  method. 

The  vacuum  sweeper,  then,  can  go  on  to  another  large  area. _ _ _ _ :  . . — 

EQUIPMEST 

Two  types  of  vacuum  sweeper  are  mentioned  here.  One,  the  Tennant  100  (Plguit' 

7-B),  has  been  used  durlog  decontamination  experiments.  Bie  other,  the  w 

(Figure  7‘"C),  is  a  newly  developed  model,  designed  specifically  for  IndustrA^land 
amn^  ^  area  use.  This  model  promises  good  results  but  needs  field  testing  before 
full  acceptance. 

The  Tennant  Model  100  has  a  ItB  inch  wide,  African  baea  filled,  main  pick-up 

two  32  inch  diameter,  t^lon  bristle  gutter  brocnm.  Hopper  capacity  is  1-3/^ 
cubic  yards,  and  the  hopper  dumps  automatically  in  six  seconds.  Filter  area  is 
5JW>  square  feet.  This  unit  was  deBlgned  specifically  for  street  and  Ofpen  area  use. 

The  untested  Tennant  Model  36  trtillzes  a  inch  wide  malti  pick-up  broom  and  one 
21  inch  diasKter  gutter  broom.  Hopper  capacity  is  800  pounds.  The  hopper  diaaps 
automatically  in  ten  seconds.  Filter  area  Is  125  square  feet. 

PRIHCIPLE  OF  OPERATION 

The  vacuum  sweeper  is  a  thoroughly  efficient  means  of  decontaminating  laige  paved 
or  fi'ozen  areas.  The  fallout  particles  are  mechanically  loosened  by  a  revolving 
broom  and  sucked  Into  a  hopper.  The  air  passes  through  a  series  of  filters  which 
trap  airborne  particles.  _  _ _ _ _ 

ADVAIfLAGBS  Am  LIMITATIONS 

Since  the  fall.out  particles  are  collected  in  the  machine's  hopper  and  nut  pushed 
along  toward  a  drain  or  collection  point,  this  method  can  be  used  without  regard 
to  slope,  crown,  oj-  pavement  -vrS-dth . 

'■  :anKc  of  the  filter  eystem.  this  oethod  cannot  be  used  in  wet  weather,  nor  can 
ter  dust  s-approBslon  be  applied. 

The  fallout  particles  collected  in  the  hopper  constitute  a  radi-atlon  hazard  to 
the  operator.  A»  discussed  in  Chapter  1,  Section  1.10,  shielding  of  the  operator's 
i  seat  shcjuld  be  j-'rovided. 


The  broom  bristles  ai-s;  n'Ot  stiff  er.wogh  to  cut  Into  Ice  or  hard  packed  snow.  This 
Dicthoi  is  suitable  for  natural  arcs  cold  '/satber  use,  therefore,  only  where 
ftallc«ut  particles  lie  on  to?  of  bare  frozen  su;rfaces  or  irtiere  very  shallow,  dry 

snow  is  encountered. 


GCTERAL  JimWCTIOm  ' 

Tie  duTjp  si'^'c  should  be  selected  in  an  area  which,  will  not  require  Bub,-jequent 
dUontl'ulnation,  It  should  bo  dcrvrnvlnd,  if  possible,  and  the  short«3t  safe 
di6tav\re  ftvsLV,  to  K’d. nitTil ze  ti'B'/el  b&rK  fiind  tort-b*  Tbe  distance  tfiay  be 
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Bhorteaed  t)y  dxw^ing  the  contenijs  of  the  hopper  b^iod  a  netural  or  prepared 
■barrier  or  iato  aa  excavated  ditch,  to  ehleld  the  cleared  area  from  its 
jaidiJS^iXaix. _ eltc  aho»^-4  ^  bachfil-l,ed  after  d?cqFrt;<WBl”«ti0P  1»  completed. 

PROCroURg 

1.  Select  and  prepare  dua^)  site. 

2.  Begin  operatloa  at  edge  of  pavement  or  frozen  area  and  vork  back  and 
forth  in  parallel,  overlapping  paths. 

3.  Clean  up  "hot  spots"  vlth  vacuum  isveeper  or  taamal  svseping  team. 

4.  Backfill  dump  site. 


RATK  OF  OPERATION 

The  vacuum  sveeper  should  advance  at  between  1-1/2  and  2-1/2  ml3.eft  per  hour, 
depending  upon  the  anount  of  dirt,  or  other  loose  material,  and  fallout  on  the 
surface,  and  xxpom  the  surface  siso^ness.  This  rate  does  not  Include  time 
required  for  travel  to  and  from  the  dump  site,  cr  for  equipment  maintenance  and 
operator  rest  periods. 
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FIGURE  7-B  VACUUM  SWEEPER  -  TENNANT  MODEL  100 
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MAHPOUSR 

A  one  mn  team  vlth  shor:l  and  vfceeibarrw  can  pperate  most  effectively  on  the 
aiajority  of  aseigaaents.  Multiple  teams  may  be  required  to  keep  up  vlth  motorized 
equipesent  cn  "hot  spot"  olean-v®  Jobs. 

0£»n?Msrir 

One  long  imndled  shovel 

Om  wheelbarrow 

AFFUCATIOS 


Haad  shOTellcg,  like  other  aanual  methods.  Is  slow  aad  Ixtef f iclent .  Its 
prlccipel  function  Is  for  cleaning  up  "hot.  spots”  and  around  hulldlE^s,  trendilng 
and  backfilling,  etc.  Ho  special  skill  Is  required.  Bqulpaent  is  simple  and 

readily  available. 


RATE  OF  OPSRATIOH 


Wieclborrow  hauling  time,  for  taking  contaminated  dirt  or  snow  to  the  durap  site, 
vili  occupy  a  large  prop^lon  of  the  total  time.  Rest  time,  for  this  relatively 
strenuous  vork,  v5.ll  also  be  Important.  Actual  digging  rate  viU  vary  from  man 
to  man  and  Job  to  Job. 


RADIOLOGICAL  DECCWTAKDIATICW 


MOTOR  SCRAPER 


F8g«  1  S 


MASFOUER 


The  Motor  scri^r  require*  one  s»n  to  oper*te.  SomeroT,  if  tb»  arm  bm  mmxy 
"hot  spots"  left  after  decoiitaad.n*tlo&^  due  to  deeply  flseured  earth,  large 
roc±^8  near  the  surface,  obstruction*,  erte.,  these  sill  require  cleeis-’Up  by  other 
oiethods.  One  or  more  sborel  aad  vheelbarrov  team  or  a  bulldoeer  aay  be  needed. 
Areas  which  require  dust  siqipresalon  by  eater  qpzay  will  need  a  f irdhoee  teas 
or  other  epn^ng  maztSn  (See  Figure  7-D.)  Duap  site  preparation  aay  refolre 
shovel  teem  or  a  buHdoter*  __ 


This  inethod  of  decootaacLaatlan  (scraping  the  surface)  requires  a  aotor  scnqmr, 
preferably  with  a  12  cubic  yard  or  greater  hopper  capacity.  Scrapers  with 
saaller  hoppers,  such  as  ei^t  cubic  yards,  nay  be  used  satisfactorily,  but  a 
larger  capacity  increases  efficiency  by  reducing  the  frequency  of  trips  to  the 

dung)  site. 


PRIWDIPLR  OF  OPglATIOIf 

Motor  scraping  is  one  of  the  nost  rapid  and  effective  loethods  of  decontaadnatlng 
largo  lULturad  areas  and  area*  covered  by  loose  undisturbed  sncv.  A  surface  laye^ 
including  the  fallout  particles.  Is  cut  and  loaded  Into  a  hopper  as  the  vehicle 
moves  along.  Besides  being  ciqjable  of  operating  Independently  to  scrspe  up  aad  ; 
hasil  away  the  contaminated  layer  of  soil,  motor  scrapers  may  be  used  efifcctlvelyl 
with  such  other  lacchanised  equlpoeat  as  motor  graders,  bulldorers,  and  snow 
plows.  Graders  aisd  snow  plcws  leave  the  contaminated  material  In  wlndroars.  Bull 
dozers  push  it  Into  long  mounds  as  they  work  across  an  area.  5b*  scraper  msy  be 
used  to  pick-up  the  vindrowB  and  mounds  and  transport  the  coistaalnsnt  to  the 
dunqp  site. 

The  not  or  scraper  Is  especially  useful  for  filling,  or  covering  Buffer  Zone  areaJ 
with  uncontamlTiatcd  soil.  Filling  will  be  indicated  for  ^ved,  or  deep  frozen 
surfaces  and  for  exposed  rock  foraatlons,  which  cannot  be  deccmtasainated  by 
other  Bcthods.  Its  appllcatlOQ,  of  course,  is  dependent  upcsn  the  availability  o 
sufficiecrt  clean  earth.  Because  it  can  procure,  pick-up,  haul,  deposit,  and 
spread  the  cover  soil,  the  motor  scraper  is  the  most  effecient  uowhlae  for  this 
method  of  deccyttaalnatloc. 

GSKSRAL  IKSTRUCTIO® 


A  coctprcsclse  must  be  node  between  the  thin  cut  desired  for  decont4«!dimtlOB'’ and 
the  aiachlnc-  capability.  Scrapers  are  designed  to  allow  the  shear  resistance 
of  the  cut  layer  of  soli  to  fill  the  hopper  as  the  cutting  blade  edge  moves 
forward.  When  Use  soli  is  cranbly  and  loose,  aad  the  cat  Is  thin,  the  hopper 
does  not-  receive  all  of  the  cnit  layer.  Some  contaminated  material  spills  to 
the  sides  and  erust  be  resjjcved  by  additlcmel  operation. 

The  lof-E  of  efficiency  from  side  cpillage  can  be  alnlalzed  by  following  the 
operating  pattern  shewn  In  Figure  7-F.  The  first  pass  is  made  in  one  direction 
across  the  area.  Pass  tvo  is  made  in  the  opposite  direction,  and  a  five  to  six 
feet  pap  Is  left  between  the  paEses.  The  third  pass  picks  up  the  aaterlal  from 
thlc  icap,  and  since  the  blade  is  wider  than  the  unsemped  surface;  spillage  Is 
er.sentlnlly  eliminated.  Pass  four  Is  made,  leaving  a  gap  beside  pass  two,  etc. 


QK^ICAL  PBCG^imSArm  OF 


isxomimnumm 


StprUttkltng  irith  imtvr  prior  to  scraping  is  adrl8«2>le  under  wry  dry  ccwdltlotai, 
to  spiqwass  dust.  A  ligbt  awter  iprsy  irlll  also  laprore  cotie«it«i»s«  of  tbe  soli 
aad  decrease  tbe  tendency  towurd  spillage. 


I  Sztow  roacnml  by  sotor  sen^^ter  is  aoat  i^plicsble  idMoi  tba  socar  depth  is  betaaen 
I  tbrsa  and  six  inches.  Peeper  suae  fills  the  hopper  rspldly  sad  reipilres  xjrequeot 
tlaa  eoctsoaing  trips  to  the  duap  site. 

the  dunp  site  should  be  selected  in  an  area  ahldb  will  not  require  subsequent 
deeootaaination.  It  should  be  dcwnalnd.  If  possible,  and  the  shortest  safe 
distance  away,  to  aljalaise  travel  tine,  fhe  distance  any  be  shortened  by  dumping 
the  scraper  hopper  behind  a  natural  or  prepared  barrier  or  into  an  excavated  ditch, 
to  shield  the  cleared  area  froa  the  fallout  radiation.  The  diacp  site  should  be 
backfilled  after  decootaniniition  has  been  eoepleted. 

Ibe  fallout  particles  collected  la  the  hopper  constitute  a  rsdlatlaa  hasaxd  to 
the  operator.  As  discussed  in  Chapter  1,  Section  1.10,  Shielding  of  the  operator's 
seat  Should  be  provided. 

For  dacootSRtltu&ttng  Buffer  Zooe  areas  by  covering;  with  clean  earth,  six  to  sixteen 
indies  of  fill  should  be  applied  evenly  over  the  surface.  Mhlle  this  alii  not 
provide  mdi  diieldlng  for  parsons  standing  in  the  Buffer  Zone,  it  vlll  give 
aerreral  feet  of  oblique  shielding  to  the  cleared  areas  near  the  Buffer  Sona*  (See 
Chapter  Section  k.2).  fha  aethod  is  carried  out  in  the  sane  Muner  as 
conventional  filling.  At  the  site  ehere  the  fill  aaterlal  vlll  be  obtained  the 
surface  layer  should  be  stripped  end  woved  to  one  side,  exposing  the  clean  edl 


1.  Select  and  prepare  dunp  site. 

2.  Bpriny  le  dry,  dusty  ap8».  vlth  wster  spray, 

1.  Begin  operation  along  one  side  of  area,  rettimlng  in  opposite  direction, 
Ijeavlrvf.  a  gap  between  passes  equal  to  about  2/3  of  the  cut  vldth. 

fSialroars  depth  of  cut  should' l*e  two  inches.  Adjust  for  greater  depth  If 
©oil  coadlticjM  varrant. 

5-  I5o  not  fill  hopper  to  capacity.  Heal  sway  «cd  diap  beforp  hopper  heaps 
over,  to  avoid  spilling. 

6.  Clem?!  isp  "hot  spots"  vlth  tshcrrsl  and  vbeelbarrov,  bulldozer,  etc. 

7.  Backfill  dxmp  site. 


BATE  &'  GPSRATICv 

TSse  sector  s.",T»per  sshould  operate  at  otc  half  to  three  wiles  per  hour  ■while  loading 
j  Travel  to  and  frora  the  duap  site  should  be  at  wSKiwtas  practical  speed,  depending 

i  or*  grtr-ind  ccflndlti-ons  aM  tractor  car  ability. 


7-D  DUST  CAUSED  BY 


FIGURE  7-E  MOTOR  SCRAPER 
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plck-ttp  and  disposal  of  the 
nal  workers.  A  motor  scraper 
d  loader  aisditruck  require  two 

11  require  am  or  more  shovel 

■.VM' 
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Motor  grader  operation  requires  one  man.  However, 
contaminated  windrow  mterial  will  require  addltic 
(previous  section)  has  a  one  man  team,  A  front  en 
men,  one  for  each  vehicle.  "Hot  spot"  clean-up  vt 
and  wheelbarrow  men. 

BtJUIPMSWr  (Figure  7-G) 

The  motor  grader  required  for  these  laethods  ihould  he  equipped  with  a  ten  foot  or 
longer  moldboard,  if  possible.  Graders  wite  shorter  blades  are  usable,  halt  the 
area  covered  per  pass,  and  therefore,  the  efficiency,  are  lowered. 

Pick-up  and  hauling  equlpamt  is  also  required  to  remove  the  windrows  to  the  dump 
site. 

PRI1ICIPI£  OF  OPasmOH 


Motor  graders  prcrrlde  a  fast,  effectlre  aeans  for  decoatfuiinatlng  flat  or  gently 
sloped,  iiatural  and  enov  covered  areas.  Qiey  are  de8lgx:ed  to  cut  off  thin 
surface  layers  and  push  the  cut  naterlal  Into  vlndrcsrs.  Because  they  do  not  jjjJ.ch- 
up  and  haul  loose  material,  other  means  must  he  eoployed  to  move  the  contaminant 
to  the  dump  sites. 

Motor  giaders  normally  operate  vlth  the  hlade  set  at  an  angle  to  the  direction  of 
motion.  As  the  cut  material  is  pushed  ahead,  it  drifts  to  the  side  iflth  a  rolling 
and  sliding  action.  The  mold  hoard  (hlade)  is  curved  to  assist  in  the  rolling  and 
sliding  action  and  to  prevent  spillage  over  the  hlade  top. 

Tne  size  of  the  windrow  thus  formed  is  dependent  upon  the  depth  of  ctrt,  angle  and 
length  of  hlade,  and  properties  of  tie  soil  or  snow.  For  each  material-grader 
codbination  there  Is  a  ateKliara  size  of  windrow  that  can  he  created. 

I 

j  By  straightening  blade  angle,  the  grader  can  he  used  to  push  the  windrows  to  the 
j  edge  of  the  contaasln&ted  area.  If  the  lersgtfc  of  push  Is  not  so  greet  as  tc  cause 
r  spillage  around  and  over  the  hlade.  However,  the  motor  6Cz-»i.pcr  v»®«  previaos 
j  section)  prorldef!  one  of  the  soet  el’lcient  lasans  of  picking  up  and  hauU.ng  the 
•  contsaalnant  to  the  d'-xnp  side,  ead  it  Is  equal.ly  efficient  In  picking  itp  the  wlnd- 
jrews  directly  (Fir-ire  • 

iAn-other  efficient  means  of  picking  up  and  hauling  asmy  the  windrows ;  is  provided  hy 
,a  front  end  loader  (Fig^ire  T-l)  at-sd  truck  which  follow  hehind  the  grader. 

if 

I  Motor  gra/iers  can  he  used  for  covering  Buffer  Zone  surfaces  with  uncohtamlaatcd 
■fill.  A  covering  of  six  to  el^teer.  Inches  of  fill  should  be  applied  evenly  over  . 

;  the  Buri'ace.  W:*,lle  this  will  net  provide  catch  ehleXdiag,  for  persons  standing  in 
;the  Bufi’er  Zone,  it  will  give  several  feet  of  oblique  shielding  to  the  cleared 
: areas  rsear  the  Buffer  Zone.  (See  Cbapt-er  1*-,  Section  it. 2). 


If 


I 


The  gra-ier  cannot  procusv*  and  haul  the  fill  soaterisl,  hut  it  1®  especially  effective! 
■;  for  rror'ea.llng  mterlal  over  the  surface,  once  trucks  or  other  hauling  vehicles  [ 
'have  dellvererd  it  to  the  area.  It  can  also  be  used  effectively  for  stripping  the  | 
.  contsiajnatcd  toi.i  layer  of  soil  at  the  site  where  the  clean  fill  vlll  be  procured,  j 


wxm 
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«adL  for  <li|3glQg:  t&e  fill  into  irlndrsw's,  for  lofsdiir®  into  ' 

tsm^o. 

Gmm&  immcn&m  ^  ■'  .  , 

In  Spesmwl,,  th«  proc»d5jre  to  be  followsd  in  deeootaewaljsatiag  vitb  ■the  motor  grader 
is  tfottt.  re-eoMKersded  for  peacetiisss;  use.  She  Made  shewM  be  set  for  tbe  wkkIsm. 
recoBBORoded  angle,  to  aroid  aplliage  arouad  the  leading.  tbe  plt<^  sboald'  be 
iHirtj,  to  asinlsKlse  spillage  orer  the  top  of  the  blade;  and  th®  depth  shosaM  be  aet 
for  two  Indses  or  Bsenre  of  cat;  to  arcM  akippiisg  orer  low  spots  and  splUf^e  ander 
the  blade-  the  depth  of  cat  in  saov,  greater  than  two  iiwAea,  will  be  depefsdent 
cm  the  locKtloo  of  the  falloat  parblelea  in  the  ssnor.  (see  Qiapter  5»  Sectioo  5-5) 

fbe  grader  sfeoald  follow  the  p«tte.rn  shown  in  Figure  ?~J.  Ooeratioo  should  be 
back  and  forth  along  the  long  dlaenaion  of  tbe  area.  With  the  moldboard  ar^ed 
for  a  wiisdrow  cm  the  dec€3*rtaalrart.lan  shewM  start  along  tbe  right  hand  side  ' 

of  the  area.  S&e  secood  paaa  should  be  paarallel  to  the  first,  in  the  opposite 
direction,  md.  slightly  overlapping.  Bte  windrow  will  a^sin  be  thrown  to  the'rig^t  j 
but  from  the  oppoalte  direction.  1!he  third  pass  should  be  made  in  the  orlglnai  i 
direction,  and  the  windrow  thrown  agalisst-  that  made  on  the  second  pass.  'She  . 
clear-ad  spaces  between  wiadrews  will  thus  be  approstaately  .two  blade  widths . 

'’•i 

If  the  soil,  la  dry  assi  dasty,  a  water  spr^  (i^^plicabicsj  for  djist  mippressioo '  sbb^ 
be  desirable  before  deccwtsalaatlcin.  (See  Figure  7-B). 

5he  grader  eperetor  wHi  not  be  re<julred  to  dispooe  of  tbe  contamiaated  surface 
material.  Sc-’«.re:r,  such  disposal  is  a  necessary  part  of  the  decontaaimtion  ■ 
qperstiem,  sad  the  dnaqp  site  sSxmld  be  selected  and  prepaared  before  the  operation 
i,s  bejpm.  TBic  site  sbooM  be  locatrjd  in  aa  area  idilcfe  will  not  require  subseqiKint 
tecmtmimitiaa.  It  sfec?uld  be  downwind,  if  possible,  and  the  «fcorte®t  safe 
diatasoee  to  aelniaise  trwei  tisas;  ..  distance  ssay  be  shcrtcoed  by  duapiag 

the  ccffi'tssaimnt  b^blrid  a  watcral-  or  prepared  barrier  or  Issto  an  exearated,  di.tsdi, 
•sfctldh  wl,ll  shield  the  clc^-rcsi  srsa.  'Jbe  d^3S^<  site  shcjuld  be  back-filisd^  BcPter 
d®-coptaisir(Ji.tic^  1®  ccw^leted. 

mxagjRg  '  ™  ~ 

«)  .4fter  dsKsp  site  has  been  selected  and  preperesd,  set  blsde  at  sssatlsam 
8mg.Ie  for  rl^t  hand  {o:r  left  band)  wiadrow. 

b)  E-et  blMe  pitch  for  sd-riiriKii  top  botto®  spillage. 

e)  Set  fc.l.sde  for  depth  •iyf  cot  desired,  at  least  two  Inches. 

d)  Spmy  oiiTfscc  with  w«tt.«r  If  tsoll  is  dry  and  darty. 

e)  operation  along  rigljt  hsssd  (or  left  h«M)  edge  of  area-  Select 

i’Or4,g  di.res'Bioc  to  ;slnl3slse  Tsusber  of  tuTO.~arous«ls  and  wladrows. 

f)  vlrdrcw  ctsterlai  and  haul  to  duaq>  site  by  aet-hc-d  .^elected. 

g)  Cloac  up  ‘"’hot  sport  s"  br  ssB:a*l  shovel  ©ad  w^:ee,lbarrossf . 

n )  j.  i  i  -  I 
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BATS.  OF  OPiSRATICW 


15*, e  aotoT  gTStder  should  ad'V'ance  »t-  t«tv&eo  me  and  cme  half  and  three  Mies  per 
haar,  dependls'ig  upon  surface  ccsfsiltlona  In  the  aresa,  aisouxtt  and  slee  of  Tock.s, 
obstruct lORS,  gmde,  etc. 


FIGURE  7-G  MOTOR  GRADER 


.*S. 


■mi 
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FIGURE  7-1  FRONT  END  LOADER 
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MAKPOVER 


Bulldozing  Is  a  one  raein  operation.  However,  additlonail  workers  will  be  needed 
for  operating  a  eotor  scraper,  front  end  loader  and  truck,  or  other  pick-up  and 
hauling  sjachioery. 


SQUIPMEWT 

One  or  nore  track- type  bulldozers,  with  the  widest  amiiable  blades,  are  required 
for  these  deconiaalaatlon  methods.  Other  equlpisent,  for  picklng-up  and  hauling 
contaaitiant  to  the  duiirp  site  are  also  requliad. 

PRIItCIFLti  OF  OPgRATIOB 

A  bulldozer  (Figure  7-K)  operates  by  its  tractor  movii^  forward  while  its  blade 
raises  or  lowers  to  cut,  spread,  or  transport  soil  or  other  loose  material.  As  a 
dozer  ad'/ances  and  digs,  sosae  of  the  soil  cut  by  the  blade  will  pile  up  in  front 
and  move  along  with  it.  Some  material  will  didft  off  the  sides,  forting  ridges 
or  windr-ows. 

Resistance  to  forward  raoversent  of  the  machine  is  the  retnil-t  of  the  vork  needed  to 
cut  arK'l  break  up  the  soil  and  to  push  it  along.  With  the  blade  set  for  a  constant 
depth  of  cut,  resistance  to  digging  will  remain  approociraately  even  throughout  a 
pass.  However,  the  total  resistance  force  will  rise  steadily  as  the  aaount  of 
cut  soil  in  fi^aot  of  the  blade  increases.  For  this  reason,  bulldozers  are  liasitcs. 
to  clearing  staall  areas,  with  passes  of  not  over  100  feet.  The  relatively  snail 
size  ol'  b"i dozers  make  them  particularly  suitable  for  use.  In  confined  spaces. 

Side  spillage  of  c on taai noted,  soil  or  snow  say  be  reduced  by  operating  two  or 
Tiore  bulldozers  at  once,  one  slif^htly  in  advance  of  the  other j  with  the  latter's 
blade  cveriapplng  the  path  of  the  first  machine.  In  this  way,  only  the  outer 
ends  of  the  outer  blades  will  fore  windrows. 


Since  bulldozers  are  not  veil  suited  for  wovlng  large  q',iarttlties  of  taaterial  for 
Ion*;:  dl. stances ,  they  can  be  ofjerated  effectively  in  coobination  with  scrapers  or 
loafier.?  and  trucks,  in  tnc  uane  way  that  motor  graders  are  used.  (See  previous 

section . ) 

Ir,  it  ion  to  decontacdnatlng  areas  for  occupation,  bulldozers  can  be  utilized 
very  efficiuntiy  in  covering  Buffer  Zone  surfaces  with  uncontaEiinated  fill-  A 
co\'erir'g  of  six  to  eighteen  inches  of  fill  shtxild  be  applied  evenly  over  the 
::..ri'acv.  W'-ile  this  will  not  provide  nuch  £.hieldir,g  for  persons  standirg  In  the 
Ft'ffer  lore,  It  will  give  seveial  feet  of  oblique  shielding,  to  the  cleared  areas, 
near  the  Biiffer  Zone.  (See  Chapter  **,  Section  **.2) 

T;.e  ba.idczer  cannot  procure  and  haul  the  fill  mterial,  but  It  Is  especially 
effective  for  spreading  fill  material  over  the  6urf.ace,  once  trucks  or  other 
.tauiiru-  vehicles  have  delivered  It  to  the  area.  It  can  also  be  used  effectively 
for  stripping  the  conta-nlnated  top  layer  of  soil  at  the  site  wtiere  the  clean  f*!! 
vil.  te  procured  and  for  digging  up  the  fill  3*aterlal  into  piles,  for  loadir.i: 
r.to  In.'-CKS. 


“>  pe  r  j  oe  r 
"o  a  t ;  "-n 


nave  shown  t.hat  Buffer  Zones  can  be  greatly  reduced  in  width  by  the 


>«'  r  i  "'.-et  e  r  earth  ba rrl  e  rs . 


:op  two  07 


Inches  of  soil  Is 


mocBxm 


1.  Pr«p*re  dusrp  site. 

2.  Sprinkle  vlth  mter  if  “Ujc  surface  is  ▼ery  (iiy  aecid  duety. 

3.  Cie«r  svcrfaoe  to  m  sclaiswim  depth  of  four  Inches,  to  avoid  eissin^  loir 
spots.  Depth  of  cut  in  snoe  is  dependent  00  location  of  fallout 
particles.  (See  Ch^ter  5..  Eectioss  5.5). 

k.  Work  across  narrow  diffleztslcm  of  area,  to  avoid  long  runs  that  will  cause 
excessive  spillage  asround  and  over  the  blade. 

5-  If  the  narrow  dinension  is  over  100  fe  t,  puah  froa  the  middle  out  to 
one  edge,  overlapping  to  pick  up  spillage  froa  the  prevlwis  pass. 

6.  After  completing  one  side,  push  from  the  midile  to  the  opposite  edge. 

7-  After  oaspletlng  amin  clearing  operation,  make  clean-u}!)  passes  to  puMi 
windrows  to  ooe  side  of  area. 

8.  Clean  up  wajlor  '"hot  spots"  with  buUde^er.  If  saaill  contaadisated  spots 
reaaln  arotirid  iaROvable  obstructions,  they  Should  be  cleaned  with 
shovel  and  wheelbarrow. 


After  contealmted  oaterial  has  been  hauled  to  the  diwp  area,  backfill 
to  a-rald  possibility  of  radioactive  dust  blowli^  over  cleared  area. 


RADIOLOGICAL 


1.  atmr  «lt«  hn  h^eaa  aeleeted  aaod  preptatA,  ittaarl  opervtim  aloog 
mwind,  Ijoeg  sjEAe  of  aareft. 

2.  Miate  iMRi^ifhty  if  pc»albGbii,  to  cut  be2xnr  cootaRtaatoA  dcptii  of 
flMJor.  (a«<t  (SMpUar  Soctioa  ^.2). 

3.  foUow  paM  p«tt«m  dKMR  is  Vi^^ure  T-F* 


%«  Bnd&  i»taSx«Mm  to  oSige  of  area  for  plek>tqp,  if  tills  disposal  ^  is 

to  be  oaad. 

5.  Baaove  *bot  spots*  snov  plov^  buUdOserji  or  tiiovel  aaft  y/bmXdmrrxm*  \ 


BASE!  OP  (smmxm 


fiMi  SDOsr  plov  ahooM  adssace  at  b«tsa<m  two  aad  t±T»  alles  per  boor  for  fairly 
bcMny  falls  of  oBdistorbed  aaov^  and  faster  for  absUow  d«pths.  fbe  rate  will 
ba  slower  for  sacHr  tSkiOb  bss  bean  tzwq^ad  down  or  eroated.  Over  roug^  and 
steeply  sloped  texrslB  the  operatise  rats  uigr  be  still  slower." 


FIGURE  7K  BULLDOZING 


EARTH  DIKES  SHIELD  EDGES 
>F  DECONTAMINATED  AREAS 
FRC»I  FALLOUT  RADIATION 


epnraitar  iM  reqpiirad  to  deecjatMadbQ«t«  ofttany.  wreas  lagr  tiii*  wrthod 


A  i^UsVy  pggft»rAbajr  «»  towrlag  time  pIomaMeree,  and  a  tractor  to  pall  It  are  re- 
^pilr«a»  tte  dt)t«tD  the  iiMBCiMmi,  dotplh  of  tcawmtr#  »  trector  of  eofficient  power 
ebOQM  he  aaedy  aot  lee*  then  125  faormpoiaix  for  e  three  t^Mtre  plow. 


IMICIHJI  Of  OPgaMflOW 

Elomt  taim  tSws  a«irf»ce  eotl  aoder  hat  *o  not  jeMowe  It.  Wsen  lead  ia  pl<n«>d,  the 
•oil  ia  lifted  eleeiK  the  aplrel  of  tl»t  ylmt^mret,  rolled  iSO*,  ead  dbropped  loto 
the  eA}eoeat  farrow  craetted  tgr  tbe  prerlooa  pierellel  pesa.  (li^pire  T-M) 
lerger  the  pdow,  the  deeper  the  buorlel  of  the  mtrfece  eoil  >  aaneHy  six  to  ten 
iochee. 

Flowlns  ee  uopeyad  feUcnt  eowea’ed  earfeee  is  «  rtg^  proceesy  free  of  weete 
dlspoeel  prohUmi.  Althoai^  *  fm  inchea  of  soil  do  not  prowlde  such  shielding 
fa?  persoMi  stealing  dixectlcf  ihowey  they  glwe  sewerel  feet  of  ohllqae  ahleMing 
to  erees  neexhjr.  (See  Fiipxre  A-!>)  Plowing  thisrefore  is  ecceptsble  for  Buffer 
Sone  ^cwperatloa}  eranad  the  edges  of  decoeri^wineted  arees. 

Plowixg  le  not  eetisfactoexy  however,  for  erees  to  be  occtipied  by  personnel. 
Bseldes  fPraishing  so  l&soffleleeBt  Hsieldy  the  tormd'-over  earth  Is  roagh  etsd 
difficalt  to  welk  or  ride  on.  (See  Figure  7HV)  Beecvy  traffic  will  tend  to 
stir  19  the  loose  eoil,  cemdUag  the  busied  fslloixt  pestlcles  to  return  to  the 
euarfice. 

DhlUut  Burfaee  rwovel  netbods  each  «s  scrapixg  end  grading,  miltiple  parses  with ; 
the  plow  do  not  letcreeee  the  thoroughnesa  of  dec<xitasdxMttlm»  On  the  cointrezy,  a  j 
eecoBd  pees  will  retom  a  large  proportlcn  of  the  falloot  perticXes  to  the  axtrfacc 
Plowiagy  however,  after  ^oface  resewal  by  oacr  cf  the  other  sethods,  can  decrease 
the  reaainliig  rediaftioo  by  priding  surface  ahleMlag. 

CTtocgros 

1.  Mien  the  surface  is  very  dry  and  dusty,  apwsy  with  water,  if  possible. 

2.  Plow  iti  parallel  passes,  either  beudc  and  forth,  or  acroond  the  arm, 
splralllig  in  or  aat  cm  each  pass. 

3.  Do  not  plow  over  any  surface  wfeiclv  prerloualy  been  plowed  for 
decoQtaffsinatloa . 

_ _ _  _  _ _ 

RATS  OF  OPSRmOW 

The  plow  shouM  advance  at  approBrlawtteiy  i-l/2  allea  per  hoitr.  Ibis  rate  will 
vary,  however,  depending  aa  the  chsKracter  acd  cofjdition  of  tb.«>  surface,  the 
iires«ic«  of  rocks,  vegetetloo,  etc. 
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Sncw  plcw  oper*tl083  (Figxane  7-0)  requires  07»e  esan.  EofveTer^  since  snow jpjloire 
cannot  dispose  of  the  coat4«ain«ted  snow,  other  personnel  qperKtlng  other  ^Tfpes 
of  equlpiBeot  will  be  required. _  _ 

SQgJIPMafT- 

Any  wmi.Lable  truck  or  tractor  nounted  sncw  plow  can  be  vised.  For  large  areas  ^ 
aod  deep  snow,  laz^  bladed  plows  with  wings  will  clear  fastest.  Plows  with  "V"  | 
blades  are  especially  aixltable  for  wexy  deep  drifts  a?  the  two  6ld*»i  blades  | 

balance  side  thrust  on  the  rdiicles.  i 


r 


PRISCIFLS  OF  OPSKATIOS 

j - - 


Sncw  plows  provide  by  far  the  fastest  weans  of  any  of  the  decootazalnatlon  methods' 
for  resaoTing  snow  fron  flat  or  moderately  sloped  surfaces. 


Snow  plows  move  material  by  the  process  of  side  casting,  llte  snow  slides  off  of  ' 
the  angled  blade  Into  a  windrow  as  the  plow  advascen.  Some  plows  have  "V"  shi^ied^ 
blades  an{;;ling  to  both  sides,  and  therefore,  fora  two  windrows. 


By  straightening  the  blade  angle,  snow  plows  can  be  uscid  to  push  the  windrows  to 
the  edge  of  the  aarea  being  ci.eared,  providing  that  the  length  of  push  is  not  so 
great  as  to  cause  spillage  around  and  over  the  blade.  Because  sncw  plows  do  not  | 
pick  up  and  hatal  loose  material,  other  mecuis  must  be  eaqiloyed  to  move  the 
contaminated  snow  to  the  dtsiap  site.  Vlodrcws  can  be  pushed  to  the  edge  of  the 
area  by  sncw  plow  or  buildozer  for  bucket  loading  into  a  truck  and  removal  to  a 
dump  site;  or  they  can  be  picked  up  in  the  area  and  hauled  asway,  by  scraper  or 
front  end  loader  and  truck.  * 


emSAL  IKST5!TkmO?«S 


Sncw  plows  "idiich  throw  vlndrows  to  one  side  only  ^ould  follow  the  pattern  ] 

shown  in  Figure  7-P-  Operation  should  proceed  back  and  forth  along  the  long  : 

dimension  of  the  area,  starting  on  the  windward  side,  if  possible.  With  the 
blade  angled  for  a  vlnirow  on  the  right,  snow  removal  should  start  along  the 
richt  hand  side  of  the  area.  The  second  pass  should  be  parallel  to  the  first, 
in  the  opposite  direction,  and  slightly  overlapping  it.  The  vindrew  will  again  • 
be  thrown  to  the  right,  but  froc:  the  opposite  direction.  The  third  pass  ^ould  •' 
be  oade  in  tlie  original  direction,  and  the  windrow  thrown  against  that  made  on  5 
the  second  pass.  The  cleared  spaces  between  windrows  will  thus  be  aqjproacisabtely  • 
two  snow  plow  vldtiis. 

Snow  plows  with  "V"  blades  which  throw  windrows  to  both  sides,  should  work  back  * 
a.n.1  forth  spacing  their  passes  so  that  ore  plow  width  of  cleared  space  between 
wlndT-ovs  will  result. 


Aitho\igb,  the  snow  plow  operatoi*  will,  not  be  required,  to  merre  contaminated  snow 
bo  a  diLT,p  site,  such  a  site  should  b«^  selected  and  prepared  before  decontaEinatloi  • 
l£.  be  iron.  The  dump  site  should  be  selected  in  an  aren  which  will  not  require  ! 

subsequent  decontanination .  It  should  be  downwl-iii,  if  possible,  and  the  '  j 

shortest  safe  distance  away,  to  nsinlaize  travel  tine.  The  distance  saay  be  ' 

EhcTdene:  by  damping  the  contaminated  .<?now  behind  a  nat\iral  or  prepared  barrier  j 
or  ir.cc  ar,  excavated  ditch,  which  will  shield  the  cleared  area.  ' 


mmm. 


1*  After  dutp  site  has  been  eeleetod  and  preptied.,  start  operetioo  tloa^ 
vpaiaA,  long  aide  of  area. 


2.  Adjiwt  blade  helg^,  if  possible,  to  csot  belcw  eontasltiicted  depth  of 
snewr.  (See  CkMpter  k.  Section  b.2}. 

3.  folios  pass  pattern  aboaa  In  figure  7-f . 

A.  Peili  vlBdross  to  edge  of  area  for  pldt^isp.  If  this  dlspoeal  procedure  is 
to  be  used. 

5.  Raeote  '^BOt  ^Mts*  bgr  sbov  plow,  balldoxer,  or  shovel  end  uheelbarroes. 


MBi  or  asmunxm 

fbe  aaov  ploer  ihoald  edvaaoe  at  betseen  two  end  five  allee  hour  for  fairly 
hasff  fsUs  of  tandistorbed  saov,  sad  faster  for  shallow  depths.  Th«t  rate  trill 
be  sloaer  for  snow  shidi  bas  been  traaqaled  doon  or  crustedi  Over  rough  and 
steeply  eloped  terrain  the  operating  rate  asy  ho  etlU  sloaer. 


1st  PASS 


WINDROW 


2nd  PASS 


3rd  PASS 


WINDROW 


WINDROW 


FIGURE  7-P 

PROCEDURE  FOR  USING  THE  SNOW  PLOW 
(COLD  WEATHER) 
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